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FROM: Elaine Stanley, Remedial Project Manager 
Massachusetts Superfund Section. 

THRU: Bob Cianciamlo, Chief 
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TO: Larry Brill, Chief 

Remediation and Restoration I Branch 


Please find attached the Interim Remedial Action Report (IRAR) for Phases II & III of 
the Three-Phased Remedial Action that took place at the Atlas Tack Corporation 
Superfund Site in Fairhaven, MA. Phase II - consisted of excavation of contaminated 
soil and debris from the Solid Waste and Disposal Areas (includes the Former Lagoon 
Area, the Commercial and Industrial Debris Area, East Fill Area and the Northeast Fill 
Area) with off-site disposal. Phase III included excavation and off-site disposal of 
contaminated sediment from portions of Boys Creek and Boys Creek Marsh north and 
south of the hurricane dike. This phase also included final site-wide restoration. 

Phase I included was completed in September 2006 and included: building demolition; 
excavation of contaminated debris, soil and sludge found in the Commercial Area of 
the site. Contaminated soil and sludge exceeding cleanup levels were excavated and 
disposed of at appropriate off-site licensed landfills. For more information regarding 
this phase please see the report prepared by EPA entitled "Atlas Tack Corporation 
Superfund Site, Fairhaven, MA, Interim Remedial Action Report for the Commercial 
Area Remediation", dated September 2006. 

This IRAR provides: a brief history of the Site; a description of the selected remedy, 
and documents the findings and supporting analyses which serve as the basis for 
determining that these phases of construction of the Remedial Action are functioning 
properly and performing as designed. This report also documents that the remedy has 
been operated and maintained adequately in attempting to achieve the groundwater 
cleanup goals established in the ROD. 



This report also serves as the Operational & Functional Completion Report for the 
source control remedy. 

EPA has determined that the remedial action is complete, complies with all federal 
and state regulatory requirements and is Operational and Functional (O&F). The 
source control remedy will be turned over to the MassDEP for Operation and 
Maintenance and Long Term Remedial Action will commence for the groundwater 
remedy. I recommend that you sign this memorandum to indicate EPA's acceptance 
of this Interim Remedial Action Report for Phases II & III. 

LarrvBrill, Chief ./ Date 
Remediation & Restoration I Branch 

Attachment 

cc: Brenda Haslett w/out attachment 
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ppb parts per billion 

ppm parts per million 

QAPP Quality Assurance Project Plan 

O&F Operational and Functional 

O&M operations and maintenance 

RA Remedial Action 

RAO Remedial Action Objectives 

RAWP Remedial Action Work Plan  

RCRA Resource Conservation and Recovery Act  

RI Remedial Investigation 

ROD Record of Decision  

RTK Real Time Kinematic 

SAP Sampling and Analysis Plan 

sf square feet/square foot 

Site Atlas Tack Corporation Superfund Site 

SIM Single Ion Method 

SOB south of the barrier 

SOW Statement of Work  
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LIST OF ACRONYMS 
(Concluded) 

SVOC Semi Volatile Organic Compounds 

SWD Solid Waste and Debris Area  

T&D Transportation and Disposal 

TCL Target Compound List 

TCLP Toxicity Characteristic Leaching Procedure 

Tetra Tech Tetra Tech, Inc. 

TREE Turnkey Recycling and Environmental Enterprises 

TSCA Toxic Substances Control Act 

U.S. United States  

USACE U.S. Army Corps of Engineers 

UST underground storage tank 

WMP Waste Management Plan 

XRF x-ray fluorescence 

VOC volatile organic compounds  

WESTON® Weston Solutions, Inc. 
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1. INTRODUCTION 

This report certifies that all phases of the selected remedy for the Atlas Tack Corporation 

Superfund Site (Site) have been completed. This report also serves as the Operational and 

Functional (O&F) Completion Report for the source control remedy. The source control 

remedial cleanup activities were conducted in three phases over the course of 2 years and 

4 months (June 2005 – September 2007). Phase I, initiated in June 2005, included: building 

demolition and excavation and off-site disposal of building debris, contaminated debris, soil and 

sludge found in the 10-acre Commercial Area of the Site. This phase was completed in March 

2006. Phase II was initiated that same month and included excavation and off-site disposal of 

contaminated soil and debris in the Solid Waste and Debris Area (SWD). This phase was 

completed in March 2007. Phase III, initiated in January 2007 and completed in September 2007, 

included the excavation and disposal of contaminated marsh soil and creek bed sediment, 

reconstruction of the marsh and creek, and restoration of the entire Site. All components of the 

remedy constructed at the Site were performed in accordance with United States (U.S.) 

Environmental Protection Agency (EPA)-approved plans and specifications. No additional EPA 

Remedial Action (RA) or restoration is anticipated at the Site. The Massachusetts Department of 

Environmental Protection (MassDEP) is currently working with the owner to close out an 

existing 100,000-gallon No. 6 petroleum fuel oil underground storage tank (UST). Long-term 

groundwater monitoring (LTGM) associated with monitored natural attenuation (MNA) began at 

the start of Phase II and will be conducted until interim ecological clean up goals are attained. 

Once O&F status is obtained, operations and maintenance (O&M) activities will begin for the 

source control remedy and long-term remedial action will commence for the groundwater 

remedy. 

As this remedy will result in hazardous substances remaining on-site that potentially pose an 

unacceptable risk and does not allow for unrestricted use, site reviews will be conducted every 

5 years after the commencement of the RA to ensure that the remedy continues to provide 

adequate protection of human health and the environment. 
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1.1 SITE DESCRIPTION AND HISTORY 

The roughly 48-acre site is located at 83 Pleasant Street in Fairhaven, Massachusetts (MA), 

approximately ½ mile from Fairhaven Center. The site’s surrounding area is predominantly 

residential. It is bounded by a bike path, residences, and a few commercial/light industrial 

businesses to the north, a tidal marsh to the east and south, an elementary school about 200 feet 

(ft) to the northwest, and residences immediately to the south. A hurricane dike, built in the early 

1960s, runs northeasterly through the marsh area of the Site. Approximately 7,200 people live 

within 1 mile of the Site, and approximately 15,000 live within 3 miles (see Figures 1 and 2). 

This site’s Comprehensive Environmental Response, Compensation, and Liability Act 

(CERCLA) identification number is MAD001026319. EPA is the lead entity at this Site. The 

Site includes the entire Atlas Tack property [currently owned by Atlas Tack Corporation (Atlas 

Tack)], unimproved property adjacent to the Atlas Tack facility owned by the Hathaway-Braley 

Wharf Co. (Hathaway-Braley), and portions of Boys Creek and the adjacent saltwater tidal 

marsh extending to Buzzards Bay. The marsh and creek parcels located south of the dike are 

owned by Atlas Tack, the Town of Fairhaven, and the Commonwealth Electric Company. 

The Atlas Tack facility was built in 1901 and historically manufactured wire tacks, steel nails, 

rivets, bolts, shoe eyelets, and similar items. The facility operated electroplating, acid-washing, 

enameling, and painting processes until 1985. Process wastes containing acids, metals, and 

solvents were discharged into drains in the floor of the main building, into Boys Creek marsh, 

and into an on-site lagoon. The lagoon effluent discharged to the salt marsh and Boys Creek. 

This approximately 10,000-square foot (sf) unlined surface impoundment contained more than 

350,000 gallons of hazardous liquid waste and sludge prior to closure of the facility. The lagoon 

was partially remediated in 1985 by Atlas Tack under the direction of MassDEP. 

Chemicals also permeated the floors and timbers of buildings and migrated to adjacent soil and 

groundwater. Industrial fill was deposited on top of the original marsh surface to the east of the 

Atlas Tack buildings. The 3.2-acre portion of a 6.2-acre parcel of property owned by 

Hathaway-Braley on Church Street, about 500 ft southeast of the main Atlas Tack building, also 

received waste from a number of sources. The major contaminants of concern at the Site include 
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heavy metals, including arsenic, antimony, lead, copper, chromium, zinc, nickel, and cadmium; 

volatile organic compounds (VOC), mainly toluene; semi-volatiles organic compounds (SVOC), 

mainly polycyclic aromatic hydrocarbons (PAH); and polychlorinated biphenyls (PCB); cyanide; 

and pesticides. Soil, surface water, sediment, and groundwater have been impacted 

(see Figure 4). 

In February 1990, the Site was placed on the National Priorities List (NPL) making it eligible for 

federal funding for investigation and cleanup. The Remedial Investigation/Feasibility Study 

(RI/FS) was completed in 1998. The Record of Decision (ROD) was signed in March 2000. 

1.2 SITE CONTAMINATION AND RISKS 

For the purposes of the investigation and remedy selection, the Site was divided into the 

Commercial Area; the SWD, which includes a former lagoon and fill areas; the Marsh Area and 

Creek Bed Area; and Groundwater (see Figure 3). The contaminants generated at the facility 

were mainly disposed and spilled onto the Commercial and SWD Areas. The contaminants then 

migrated via surface water runoff and groundwater migration into the Marsh and Creek Bed 

Areas and eventually into Buzzards Bay (approximately 2,000 ft from the sources of 

contamination). The chemicals of concern include cyanide, antimony, copper, zinc, chromium, 

cadmium, lead, nickel, toluene, PCBs, PAHs, and pesticides. Soils, surface water, sediments, and 

groundwater have been impacted. 

Groundwater beneath and in the vicinity of the Site is contaminated, and concentrations of several 

contaminants of concern (CoC) exceed Maximum Contaminant Levels (MCL). While the 

groundwater is not used as a drinking water supply, it is a conduit for migration of contaminants 

from the source areas into the marsh, Boys Creek, and eventually Buzzards Bay. Attainment of 

MCLs is not an Applicable and/or Relevant and Appropriate Requirement (ARAR). Interim 

groundwater cleanup goals are ecologically based. 

Given the anticipated future use of the Site, worker exposure to contaminated soils in the 

Commercial Area is considered the principal human health threat at the Site. Human health risks are 

also posed by ingestion of contaminated shellfish from Boys Creek. Ecological threats include 
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substantial risk from exposure to contaminated soils and sediments by invertebrates, fish and wildlife 

such as the meadow vole, black duck, and blue heron through direct contact and dietary exposure. 

1.3 CHRONOLOGY OF SIGNIFICANT EVENTS 

Table 1-1 summarizes significant events at the Site. 
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Table 1-1 

Significant Site Events 

Event Date 
MassDEP completes an emergency action to partially clean up the lagoon 1985 

EPA adds site to the NPL 1990 

EPA conducts a Remedial Investigation  1990-1995 
EPA orders Atlas Tack to install a fence at the Site 1992 

EPA performs a Feasibility Study to determine cleanup options 1996-1998 

EPA issues a Proposed Plan 1998 

Atlas Tack fails to comply with an Administrative Order to remove asbestos from 
buildings after which EPA conducted a removal action 1999-2000 

EPA issues a Record of Decision and a special notice to Atlas Tack to perform 
clean up 2000 

EPA conducts a bioavailability study of Boys Creek 2001-2002 

EPA completes Remedial Design for each cleanup phase 2002-2004 

EPA files a complaint in federal district court against Atlas Tack and the owner 

Atlas Tack files a contribution action against the Town of Fairhaven and the 
United States Army Corps of Engineers 

2003 

EPA/Atlas Tack case goes on trial 

A settlement is entered in court between EPA/MassDEP and the Hathaway-Braley 
Wharf Company including Natural Resource Trustees injury claims 

2004 

EPA begins Phase I of the cleanup 2005 

Settlement between Atlas Tack, EPA, the Town of Fairhaven, and the United 
States Army Corps of Engineers 

Phase I completed 

Phase II mobilization begins 

Phase III cleanup begins 

2006 

Phase II completed 

Phase III and Site Restoration completed 

Construction Completion - September 

2007 

Notes: 
MassDEP = Massachusetts Department of Environmental Protection 
EPA =  Environmental Protection Agency 
NPL = National Priorities List 
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2. THE SELECTED REMEDY – A PHASED APPROACH 

2.1 THE SELECTED REMEDY 

The selected remedy for the Site included the excavation, treatment, and off-site disposal of 

approximately 54,000 cubic yards (cy) of contaminated soil, debris and sediment, demolition of 

contaminated buildings, extensive marsh mitigation, and restoration of the affected areas. 

Groundwater beneath and in the vicinity of the Site shows exceedences of several MCLs. This 

groundwater is not used for a drinking water supply; however, the groundwater is a conduit for 

contamination to migrate from the source areas into the marsh, creek, and eventually 

Buzzards Bay. Monitored natural attenuation with phytoremediation (planting of trees to lower 

the level of residually contaminated groundwater) shall be implemented (see Section 6). 

Institutional controls will be developed and established to restrict land use, prohibit groundwater 

usage, and restrict movement of soils in the Commercial Area. 

The extent of area of a site is identified by where the contaminants came to be located. At the 

time of the issuance of the ROD, the site boundary included the marsh area north of the 

Hurricane Barrier. However, the ROD contemplated and required that a more extensive study be 

performed to determine the extent of contamination of the marsh south of the Hurricane Barrier. 

A bioavailability study was conducted in 2001-2002. Extensive chemical and toxicity data 

showed extensive contamination north of the hurricane dike and portions of marsh south of the 

dike. A macroinvertebrate study and weight of evidence of data study concluded the entire study. 

A three-phased cleanup approach was planned, in part, by the logical sequencing of the 

clean up; upgradient source areas removed first, followed by wetland mitigation. The phases 

were: Phase I - The Commercial Area cleanup; Phase II - SWD, and Phase III - Wetland 

Mitigation. 

2.2 PHASE I – COMMERCIAL AREA 

The subject of the Phase I Interim Remedial Action Report (IRAR) includes: the demolition of 

the three-story manufacturing building, the power plant building, smokestack and the concrete 
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slabs beneath these buildings, and the former one-story building; excavation and off-site disposal 

to appropriate disposal facilities of contamination beneath the buildings, slab, and other portions 

of the Commercial Area. Contaminated soils and sludge exceeding cleanup levels were 

excavated and disposed of at appropriate off-site licensed landfills. Scrap metal recovered were 

shipped to a scrap metal recycler. The area was backfilled and graded to facilitate proper site 

drainage. The area was then used to support Phase II activities such as soil processing and 

storage as well as treatment and discharge of water collected in these storage areas.  

2.3 PHASE II – SOLID WASTE AND DEBRIS AREA 

Just east of the Commercial Area, the SWD consists of the East Fill Area, Northwest Fill Area, 

the Former Lagoon Area on the Atlas Tack property and the Commercial and Industrial Debris 

Area (CID) located on property owned by Hathaway-Braley (see Figure 3). An estimated 

38,000 cy of contaminated soil and debris was excavated from this area, segregated, and 

disposed off-site. 

2.4 PHASE III – BOYS CREEK AND MARSH 

This final phase of construction consisted of excavation of contaminated salt marsh soil and 

creek bed sediment and restoration of the area (see Figure 3). Final grading mimicked the 

elevation contour lines that existed in 1901 (prior to manufacturing activities), where practicable. 

The intent of restoring this wetland and creek was to bring it back into a higher value habitat. 

Approximately 5.5 acres was remediated and restored. 
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3. CONSTRUCTION ACTIVITIES 

The U.S. Army Corps of Engineers (USACE), through an Interagency Agreement, provided EPA 

with construction management technical oversight and a contracting vehicle for a pre-placed RA 

contractor to perform the cleanup of this fund-lead site. Charter Environmental, Inc. (Charter), an 

8A or small business contractor, was selected to perform the work in accordance with the 

specified design plans for Phase I. Weston Solutions, Inc. (WESTON®) was selected to perform 

Phase II and Phase III. 

3.1 SUMMARY OF PHASE I CONSTRUCTION ACTIVITIES 

Charter began Phase I mobilization activities in early June 2005 and completed activities in 

September 2006. For more information regarding this phase please refer to the Interim Remedial 

Action Report for Phase 1 – Commercial Area Remediation (EPA, 2006). 

3.1.1 Introduction 

The following activities were conducted prior to building demolition and subsurface excavation: 

� Land survey 
� Baseline air monitoring 
� Pre-demolition engineering structural survey 
� Hazardous material survey 
� Asbestos survey 

Results of the these surveys confirmed deteriorated conditions of the buildings, presence of 

various hazardous materials in and under the buildings, and the presence of asbestos in the 

window caulking, portions of the roofs, in the portions of the boiler building interior painted 

walls, and in certain boilers in the boiler building. These materials were removed prior to 

building and stack demolition. 

The various activities were completed as outlined in Table 3-1. 
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Table 3-1 

Phase I Activities: Chronology of Milestone Dates 

Date Activity 
Jun 6, 2005 Notice to Proceed 

Jun 7 – 10 Mobilization / Clearing Operations 

Jun 7 – 9 Conduct baseline ambient air monitoring 

Jun 8 – 13 Install erosion control measures 

Jun 9 – 13 Asbestos survey 

Jun 9 – 10 Structural engineering survey 

Jun 13 – 17 Hazardous materials survey 

Jun 20 – Jul 7 Three-Story Building, Asbestos Containing Material (ACM) window removal 

Jun 28 – Jul  7 Three-Story Building, remove coating on brick surfaces 

Jul 8 – 15 Boiler Building, ACM window removal 

Jul 12 – 18 Demolition of Three-Story Building [~ 68,000 square feet (sf)] Footprint 

Jul 14 – Sept 8 Transport and off-site waste disposal 

Jul 29 – Aug 12 Boiler Building: ACM Removal 

Jul 29 – Aug 15 Boiler Building: removed coatings on brick surfaces. 

Aug 16 – Sep 6 Demolished Boiler Building (~ 7,500 square feet) Footprint 

Aug 24 Demolished brick boiler stack – 185 ft H x 20 ft diameter at the base 

Sept 8 – 10 Installed water hydrant 

Sep 12 – Oct 6 Removed 132,000 sf concrete slab 

Sep 30 – Nov 29 Crushed stockpiled concrete to 3-inch minus material 

Oct 1 Pump House and Fire Reservoir: tested and treated the stored water as required 

Oct 6 – 18 Demolished utility trench 

Oct 31 – Nov 4 Conducted x-ray fluorescence screening program on-site in Commercial Area to determine if 
there were contamination hot spots (arsenic, lead, copper, and zinc) 

Nov – Dec 2005 Conducted confirmatory sampling of Commercial Area 

Nov 28 – 29 Decommissioned Water Well Nos. 606 and 607 

Dec 1, 2005 – Feb 7, 2006 Excavated, loaded, transported, and disposed of waste residue from Pit #2 

Dec 19 – 20, 2005 Excavated, loaded, transported, and disposed of waste residue from Pit #1 

Jan 9 – 13, 2006 Completed Phase II clearing operations to allow Pre-Phase II sampling to be completed under 
the Phase I Scope of Work 

Jan 13 – 18, 2006 Installed erosion control measures for Pre-Phase II Sampling 

Feb 21 – 23, 2006 Conducted sampling and analysis of soil from the Commercial Area for polycyclic aromatic 
hydrocarbons (PAH) via Single Ion Method (SIM) 

Mar 13 – 15, 2006 Performed Pre-Phase II Survey 

Mar 27 – 31, 2006 Conducted Pre-Phase Phase II Boring Advancement and Sampling 

G:\PROJECTS\20173009\003 ATLAS TACK\CLOSEOUT REPORT\FINAL\TEXT\ATLASTACK_IRAR_DRAFT_AUG-2008[2]-08-26-08-18-46.DOC 23 SEPTEMBER 2008 

3-2 



  

  
 

  

 

 

 

  

  

   

  

   

  

  

 

 

  

 

  

 

 

 

Final Interim Remedial Action Report 
(O&F Completion Report) for Phases II and III 
Atlas Tack Corporation Superfund Site 
Fairhaven, Massachusetts 

3.1.2 Hazardous Materials Survey Results 

Tables 3-2, 3-3, and 3-4 detail the results of the hazardous materials survey completed for the 

different work areas associated with Phase I construction activities including the three-story 

building, the boiler building, and slab areas. 

Table 3-2 

Three Story Building Hazardous Materials Survey Results 

Material Type Location Quantity 

Light ballasts Throughout 3 x 55 gallon drums 

Fluorescent bulbs Throughout 7 boxes of 4 ft bulbs 

Mercury Not found 0 

Exotic plating Pit #3 Exotic plating room Up to 1 cy 

2nd floor 1 x 55 paints/stains 

Containerized chemicals 
1st floor 1 x 55 gallon corrosive 

1st floor 1 x 55 gallon batteries 

1st floor 1 x 5 gallon compressed gas 

Windows 204 

Asbestos Roofing 18,000 sf 

Soil and debris mixed 200 tons 
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Table 3-3 

Boiler Building Hazardous Materials Survey Results 

Material Type Location Quantity 

Light ballasts Throughout 1 x 55 gallon drum 

Fluorescent bulbs Throughout 2 boxes of 4 ft bulbs 

Mercury 1st floor/laboratory 4 x 6 ounce tubes 

Pits/trenches/sump Boiler room 1 to 2 cubic yards oily waste 

Fly ash Base of stack 50 yards 

Containerized chemical 
Throughout 1 x 55 paints 

1 x 55 batteries 

Roofing Positive 

Asbestos Gaskets, sealants, 
coatings 

Positive 

Window caulking Positive 

Table 3-4 


Slab Area Hazardous Materials Survey Results 


Material Type Location Quantity 

Light ballasts Not found 0 

Fluorescent bulbs Not found 0 

Mercury Not found 0 

Pit #1 (pickling trench) Southwest side of slab area 100 yards of sludge/debris 

Pit #2 (plating pit) Southeast side of slab area 245 yards of sludge/debris 

A sample was taken from each of the locations described above and analyzed. Additional water 

samples were collected from the UST, cistern (previously used for storm water collection and 

fire water source), plating tubs, and pipe chase. A concrete chip sample was sampled from a 

former transformer pad. A hydraulic oil sample was taken from the car lift which was discovered 

upon demolition of the Dock I garage portion of the three-story building. Coal ash was 

discovered inside an ash bin attached to the north side of the boiler building. Table 3-5 
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summarizes the type and location of additional samples collected during the hazardous materials 

survey completed in Phase I. 

Table 3-5 

Miscellaneous Hazardous Materials Survey Results 

Material Type Location 

Oil tank Underground Storage Tank Next to boiler building 

300,000 cistern Next to boiler building 

Plating tubes Slab 

Pipe chase Under slab 

Transformer pad Southside access road 

Coal ash Side of boiler building 

Hydraulic oil Former loading area 

Table 3-6 shows the list of CoCs for the Phase I work area. 

Table 3-6 

Phase I Contaminants of Concern 

Substance Source 

Maximum 
Concentration 

mg/kg 

Heavy metals (arsenic, lead, 
cadmium, chromium, nickel, zinc) 

Plating operations, sludge in pits and 
trenches 

44 

VOCs (Toluene primarily) Degreasing/cleaning in soil and sediment 260 

SVOCs (PAHs primarily) Pyrolysis products from fuel combustion 240 

PCBs Transformers, switches. Also in soils and 
sediment 

560 

Silica (quartz) Concrete crushing N/A 

Respirable particulate Soil and sediment (site operations) * 

Mercury Light switches, thermostats, ballasts, 
fluorescent lamps 

N/A 
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Table 3-6 

Phase I Contaminants of Concern (Concluded) 

Substance Source 

Maximum 
Concentration 

mg/kg 

Cyanide Plating operations, sludge in pits and trenches 5,500 

Acids, bases Plating operations, sludge in pits and trenches N/A 

Asbestos Thermal insulation in building * 

Notes: 

N/A = Not Analyzed 

* = See Subsection 3.1.3 

mg/kg = milligram per kilogram 

VOC = volatile organic compounds
 
SVOC = semi volatile organic compounds 

PAH = polycyclic aromatic hydrocarbons 

PCB = polychlorinated biphenyl
 

3.1.3 Asbestos Survey and Abatement 

In 1999, EPA issued Atlas Tack an Administrative Order to remove asbestos found around pipes 

and other appurtenances in the buildings. Atlas Tack failed to comply with the order and EPA 

performed a removal action to abate the asbestos. It was not known at that time that asbestos was 

present in window caulking, roofing material, in the boilers, and in the boiler building wall paint.  

A Commonwealth of Massachusetts-licensed asbestos inspector from Axiom Partners, Inc. of 

Wakefield, MA performed an asbestos survey of the building structures prior to demolition to 

identify potential Asbestos Containing Materials (ACM) requiring abatement and/or special 

disposal handling. The results of the survey were used to determine where asbestos abatement 

would be required and what physical controls would be implemented to ensure a safe working 

environment during execution. As shown in Tables 3-2 and 3-3, ACM was found in both the 

three-story building and the boiler building. The survey confirmed the roof and the caulking 

around all the windows in the three-story building had ACM. The presence of ACM was also 

confirmed in the boiler building in the window caulking and roof and several of the boiler 

components. This included the boiler gaskets and insulation, and the fire-proof coating used on 

the brick in the building. However, the survey revealed the majority of ACM identified did not 
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contain asbestos fibers, resulting in abatement of only 30 cy of ACM from the boiler building. 

Asbestos Containing Material were also identified within ground surface in areas surrounding the 

buildings 

Charter completed abatement of all ACM prior to initiating demolition activities. However, in 

order to abate ACM from the roofing materials of each structure, the roof had to be removed in 

sections and brought to ground level. The ACM removal in the boiler building included 7,500 sf 

of roof along with the caulking from 50 various-sized windows. For the three-story building, 

18,000 sf of roof and caulking from approximately 250 windows were removed. The 

ACM-caulking was abated by manual scraping in both the boiler building as well as the 

three-story building. Building bricks and the boiler gaskets were also scraped to remove 

ACM-coating. The ACM found in the soil in areas surrounding the buildings was removed 

through mechanical scraping to a depth of 3-inches below ground surface (bgs). The abatement 

work was overseen by a Commonwealth of Massachusetts licensed asbestos monitor, also from 

Axiom Partners, Inc. A total of 392 tons of asbestos waste was transported off-site to the 

Waste Management disposal facility in Rochester, New Hampshire (NH) (see Table 3-8).  

Asbestos air monitoring was also performed by Axiom Partners, Inc. during abatement using 

personal air sampling pumps and high volume sampling pumps. No monitoring data exceeded 

site action levels.  

3.1.4 	 Demolition of Buildings, Smokestacks and Slabs, and Underlying/Adjacent 
Contaminated Soil/Sludge 

3.1.4.1 Three-Story Building (68,000 sf) 

Demolition of the three-story building (68,000-sf 

footprint) was accomplished using excavators with 

grapples, buckets, and hammers. Materials were 

segregated, stockpiled, and then all waste streams 

were processed. This included wood, metal, brick, 

and debris. Following building demolition, the 
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concrete slab and walls were removed and processed for on-site reuse as haul road bedding, and 

finally shipped off-site for disposal/recycling, as described in the following sections of this report 

(see Subsection 3.4.6.3 Off-site Disposal of Crushed Brick and Concrete). Water collected from 

the building drainage system was tested. Results indicated the water was contamination-free, and 

the water was therefore utilized on-site for dust control. 

3.1.4.2 Boiler Building (7,500 sf) 

Demolition of the boiler building (7,500 sf) began with the removal and off-site disposal of three 

boilers [two, 20 foot (ft) by 8-ft boilers, and one, 5 ft by 15-ft boiler] as well as duct structures. 

Two coal boilers were abated followed by demolition of the remaining structure. Segregated 

waste streams included wood, metal, brick, and construction debris which were stockpiled and 

processed for on-site re-use or off-site disposal. 

After completing the demolition of the boiler building, three concrete pier 

structures (35 ft by 12 ft) located beneath the building were demolished 

using a hammer and ball. Two of the large piers were broken off below 

grade and left in-place as shown on the Post-Construction Site Conditions 

Plan (see Figure 9). Finally, the concrete slab and walls of the boiler 

building were removed to within 2 ft +/- below the surrounding grade, 

processed on-site and stockpiled. Locations of foundations remaining at the 

Site are noted on the Post-Construction Site Conditions Plan. 
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3.1.4.3 Brick Boiler Stack 

To demolish the boiler plant stack, a crane and 3-ton wrecking ball was utilized to first level the 

above ground structure. The boiler stack was approximately 185 ft in height and approximately 

20 ft in diameter at the base. Once the above ground structure was demolished, the concrete slab 

and footing of the stack were removed. All brick and concrete components from the stack were 

then processed and stockpiled on-site. 
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3.1.4.4 Concrete Slab Removal (132,000 sf) 

Demolition of the concrete slab (132,000 sf) of the former main building commenced at the 

south end. This operation 

was accomplished via the 

use of a grapple and ball. 

All material generated 

during this operation was 

transported to the primary 

stockpile. Any residual 

concrete and metal debris 

left on the pad after the 

initial removal effort was 

sized. Lastly, all pipe 

chases were demolished and disposed of or recycled. 

3.1.5 Air Monitoring 

3.1.5.1 Perimeter Monitoring 

During active phases of the Phase I work, ambient perimeter air monitoring was conducted to 

determine fugitive particulate concentrations at four separate locations along the project limit 

fence line. Fugitive particulate monitoring was performed during intrusive activities by placing 

Personal DataRAM 1000 (PDR) units at four stations during each 8-hour work shift. Perimeter 

air monitoring results showed no exceedances during demolition activities for an action level of 

150 micrograms per cubic meter (µg/m3) over 20-minute periods. Monitoring locations were 

occasionally moved in order to capture the prevailing wind direction through the Site on a given 

day. The four ambient locations, or stations, were placed along the north, south, east, and west 

sections of the project fence line (see Figure 7). Appropriate dust suppression controls were 

utilized to reduce the risk of exposure. 

G:\PROJECTS\20173009\003 ATLAS TACK\CLOSEOUT REPORT\FINAL\TEXT\ATLASTACK_IRAR_DRAFT_AUG-2008[2]-08-26-08-18-46.DOC 23 SEPTEMBER 2008 

3-10 



  

  
 

  

 

 
 
 
 
 

 

 

 

 

 

 

Final Interim Remedial Action Report 
(O&F Completion Report) for Phases II and III 
Atlas Tack Corporation Superfund Site 
Fairhaven, Massachusetts 

However, at specific locations and instances, for example, during truck movement, or during 

site-specific demolition activities within the Commercial Area, air monitoring indicated brief 

exceedances, during which engineering controls were implemented such as the application of 

water for dust control. However, overall levels at the perimeter remained below required action 

levels. Air monitoring was also conducted once per week during intrusive activities in the 

surrounding neighborhood at the following locations: 

� 85 Pleasant Street 
� 2 Adams Street 
� 97 Center Street 
� 32 Adams Street at intersection with Washington Street 
� 70 Church Street, at intersection with Pleasant Street 

At each location, continuous monitoring was recorded over 10-minute periods. At no time, were 

action limits exceeded within the surrounding neighborhood. 

3.1.5.2 Excavation Area Monitoring 

The action levels for the initiation of dust and vapor controls, engineering controls, or temporary 

cessation of work activities were based upon established Permissible Exposure Limits, Threshold 

Limit Values, and Short-term Exposure Limit, or directly from contract specifications. 

Ambient air monitoring for VOCs was performed using summa canisters during the remediation 

of plating trench/pit structures and during active excavation phases of impacted/contaminated 

soil adjacent to the remediated plating trenches/pits. No monitoring data exceeded site action 

levels. Analysis was performed by Severn Trent Laboratories, Inc. of Billerica, MA. 

3.1.6 Phase I Soil Sampling for Contaminants 

Subsequent to building and slab removal, soil sampling and analysis was performed. EPA 

recommended that samples be analyzed via x-ray fluorescence (XRF) screening (versus fixed 

laboratory) for arsenic, lead, copper, and zinc to expedite locating areas needing remediation. 

Most of the contaminated areas found during the RI had the presence of metals. A 125-ft by 

125-ft grid system was laid out and surveyed (see Figure 5). Five 5-point composite samples 
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were collected for each of the 21 grids at 0 to 1 ft bgs and 1 to 2 ft bgs. Approximately 

300 samples were obtained and screened in 7 days. The analytical results revealed no 

exceedances (with the exception of the plating pit and the trench areas) of cleanup criteria for the 

area. Split samples were analyzed at a fixed laboratory to confirm the results of the XRF 

screening samples. Laboratory results correlated well with the screening data. 

Confirmatory samples were also analyzed for PAHs and PCBs using the 5-point composite 

sampling method. No exceedences of applicable standards for PCBs were found. However, 

certain grids showed levels of PAHs exceeding the cleanup levels, mainly benzo(a)pyrene. 

Subsequent to this finding, EPA chose to run the 8270 Single Ion Method (SIM) to obtain lower 

detection limits for each of the seven PAH compounds of concern. The SIM results confirmed 

elevated levels of PAH compounds. 

Based upon a risk evaluation of existing PAH concentrations, EPA determined no further action 

was required within the Commercial Area, with the exception of the excavation of four grids 

where elevated levels of PAHs were found. Grids F and G were excavated to a depth of 2 ft 

(see Subsection 3.2.4.2 Commercial Area Excavation) along with the pits and trenches. 

Approximately 15,000 cy of crushed brick and concrete from the buildings and slab were 

stockpiled over the remaining two grids (Grids S and T) to be excavated (the only area available 

for storage). Analysis of the brick and concrete also showed elevated levels of PAHs. For a 

complete discussion regarding the disposal of this material see Subsection 3.4.6.3 Off-site 

Disposal of Crushed Brick and Concrete. Appendix H – Commercial Area Risk Evaluation, 

included as part of this report, details the analysis completed for the samples collected in the 

Commercial Area and the conclusions regarding the removal of the soil found in Grids F, G, S, 

and T. The crushed brick and concrete stockpile over Grids S and T was used for haul road 

bedding in the SWD during Phase II and III as well as other uses (see Subsection 3.2 Phase II 

Construction Activities and Subsection 3.3 Phase III Construction Activities). The crushed brick 

and concrete was eventually transported off-site for disposal and reuse. Grids S and T were 

eventually excavated during the restoration phase of the RA (see Subsection 3.4.6.6 Excavation 

of Commercial Area Grids S and T). Table 3-7 shows the grid locations, contaminants found, 

and approximate excavated quantities for Pits 1 and 2. 
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Table 3-7 

Excavation Data for Pits 1 and 2 in the Commercial Area 

Pit Grid Contaminant Found Excavated Quantity Disposal Category 

1 J PCB <50 ppm and heavy metals 101.93 tons Non-RCRA 

2 L Cyanide and heavy metals 773.85 tons RCRA F008 Listed 

Notes: 

PCB = polychlorinated biphenyl
 
RCRA = Resource Conservation and Recovery Act 

ppm = parts per million 


3.1.7 Utility Trench 

The utility trench was demolished using an excavator. 

The adjacent underlying soils were allowed to slough 

into the trench, effectively backfilling the trench (see 

the discussion below concerning the reuse of the 

crushed concrete and demolition debris as backfill on-

site). No further backfill was necessary to bring the 

remaining trench up to the surrounding grade during 

Phase I activities. 

Though concrete debris was crushed to a nominal 

3-inch minus using a mechanical crushing machine, and 

stockpiled on-site for use as backfill and general 

grading after Phase I completion, the testing of the 

concrete debris indicated that the debris exceeded site 

cleanup levels for PAHs. The debris therefore could not be used as backfill in support of Phase I 

operations in accordance with the original Statement of Work (SOW). Approximately 15,000 cy 

of crushed debris was stockpiled on-site. As discussed earlier, the crushed debris was used as 

temporary road material to allow access to the Phase II and III work areas. 

Throughout demolition activities, dust suppression measures were implemented in accordance 

with health and safety planning. Such measures included controlling dust generation with water 
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pumped from under the three-story building, as well as metered water from the Town of 

Fairhaven. 

3.1.8 Transportation and Disposal 

As discussed above, several types of non-regulated materials, regulated materials, and hazardous 

wastes were generated during Phase I activities, including wood, metal, concrete, brick, and 

various types of ACM, residual plating sludge, residual furnace ash, and hydraulic oil. 

Transportation and disposal (T&D) of demolition and waste materials was executed in 

accordance with state and federal regulations. No specific Department of Transportation (DOT) 

or state permit, license or authorization was required to transport demolition material 

(including asbestos) and non regulated “contaminated” material in all affected states. For 

asbestos waste, only appropriate packaging, labeling, and manifesting of asbestos waste was 

required for proper transportation. No specific permit or license is required for the transportation 

of asbestos waste under the Resource Conservation and Recovery Act (RCRA), Toxic 

Substances Control Act (TSCA), DOT, or state regulations.  

Contaminated debris or soil was segregated and stored separately from materials designated for 

re-use on-site. Contaminated debris was stockpiled on 6-mil polyethylene sheeting and covered 

with a layer of 6-mil polyethylene sheeting to prevent migration of contaminants. Hay bales and 

other suitable materials were used to construct a berm surrounding each stockpile. Sludges and 

asbestos waste were stored in water-tight storage containers for off-site disposal. All waste 

identified for off-site T&D was containerized, marked, placarded, and/or labeled in accordance 

with all applicable federal and state regulations. 

Figure 6 shows the truck route, and access/egress to the truck route, for all waste materials 

transported from the Site. Transporters and disposal sites for each type of hazardous material, 

and the amount of material hauled off-site are listed below in Table 3-8. Only excavated 

materials from Pit 2 required on-site treatment prior to disposal (see Subsection 3.2.5.4 

Stabilization). Pit 2 materials were shipped to Stablex located in Quebec Canada where the 

material was mixed with stabilizing agents to stabilize contaminants before being placed into the 
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landfill. This material was determined to be RCRA hazardous waste plating sludge with an F008 

listing. 

Table 3-8 

Phase I Hazardous Material Transporters and Disposal Facilities 

Type of 
hazardous 
material Transporter Disposal Facility 

Amount of 
material 

hauled off-site 

Pit 1 
Sludge/Soil 

Ameritech Environmental Services, Inc. 
P.O. Box 539 / 93 Dow Highway 
Eliot ME 03903 
Tel #:  (207) 438 – 9149 
EPA ID #: MER000500595 

Waste Management of New Hampshire, Inc. 
P.O. Box 7065 
18 Turnkey Way 
Rochester, NH 03839-7065 
Tel#: 603-330-2170 
EPA ID #: NHD980914634 
NHDES Permit #: DES-SW-SP-95-001 

101.98 tons 

Pit 2 
Sludge/Soil 

Transport Rollex LTEE 
910 Boul Lionel Boulet 
Varennes, Quebec, PQ 
J3X1P7 

Stablex Canada, Inc. 
760 Industriel Blvd. 
Blainville, Quebec J7c 3V4 
Tel #: 450-430-9230 
EPA ID/Permit #: P 7610-15-01-00804 67 & 71 

773.85 tons 

ACM 
Debris 

Ameritech Environmental Services, Inc. 
P.O. Box 539 / 93 Dow Highway 
Eliot, ME 03903 
Tel #:  (207) 438 – 9149 
EPA ID #: MER000500595 

Waste Management of New Hampshire, Inc. 
P.O. Box 7065 
18 Turnkey Way 
Rochester, NH 03839-7065 
Tel#: 603-330-2170 
EPA ID #: NHD980914634 
NHDES Permit #: DES-SW-SP-95-001 

391.69 tons 

Wood 
Debris 

Roberts Dismantling & Recycling Corp. 
P.O. Box 455 
Hudson, NH 03051 

Aggregate Recycling Corporation 
66 Dow Highway, Route 236 
Elliot, ME 03903 
Tel#: (800) 639-7303 
Maine Permit #:S-021818-WK-C-N 

230.47 tons 

Wood 
Debris 

Roberts Dismantling & Recycling Corp. 
P.O. Box 455 
Hudson, NH 03051 

Environmental Resources Return Corporation 
PO Box L 
Epping, NH 03042 
Epping, NH 0304Tek #: (603) 679-2626 

674.85 tons 

The PCB-contaminated oil from the hydraulic lift was drained into one 55-gallon drum and 

shipped to Clean Harbors for disposal. The PCB-contaminated concrete from the same area was 

put into one 20-yard roll-off container and shipped to Model City in New York for off-site 

disposal. 

The waste materials designated for removal, staging, characterization, and T&D were managed 

and controlled in accordance with the project Waste Management Plan (WMP) for Phase I. 

A certification statement acknowledging EPA-validation of the proposed off-site disposal 
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facilities in accordance with 40 Code of Federal Regulations (CFR) 300, Section 440 was 

submitted. This certification was provided for wastes from RCRA sites as well as CERCLA 

responses. 

3.1.9 Decommissioning of Former Atlas Tack Production Wells 

To prevent the migration of contaminated material into water resources, two wells 

(#606 and #607), formerly used by Atlas Tack in its manufacturing operations, were 

decommissioned by New Hampshire Boring, Inc (subcontractor to Charter). The two wells were 

located in the northeast corner of the Commercial Area and just south of and adjacent to the 

boiler house, respectively (see Figure 2). Each well was first filled with bentonite, and the 

well-casing cutoff at 2 ft below grade. Wells were decommissioned in compliance with 

MassDEP guidelines. 

3.1.10 Restoration 

Site restoration of the Phase I work area was limited to accommodating the processing and 

off-site loading of Phase II and III soil, debris, and sediment which is further discussed in the 

following sections (see Subsection 3.2.3 Site Preparation and Support Activities also 

Subsection 3.4 Final Site Restoration). 

3.1.11 Pre-Phase II Sampling and Analysis 

Charter was tasked with conducting the Pre-Phase II sampling effort to further define the 

horizontal and vertical extent of the SWD and to better confirm the limits of soil contamination 

found in the RI. The samples were analyzed by Severn Trent Laboratory. Charter subcontracted 

WESTON to evaluate the data from this sampling effort and determine the locations and 

volumes of the various waste streams to be encountered in the SWD. 

3.1.12 Underground Storage Tank 

An UST constructed of concrete, with approximate dimensions of 41ft long by 32 ft wide by 

12 ft deep (or approximately 100,000 gallon capacity) was used to store No. 6 fuel oil to run 
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the boiler system at the Site. The UST is located to the east of the former boiler building 

(see Figure 5 for the location of the former boiler building). When the UST was taken out of 

service, all fuel oil was removed and the tank was cleaned according to the Phase I and Phase II 

investigations conducted by Rizzo Associates, Inc. on behalf of Atlas Tack in 1987, and 

concluded the remediation of the UST was effective and that no further investigation was 

required. It was recommended to complete the remediation by backfilling the tank with inert 

material, in accordance with Fire Protection Board standards and state regulations. 

However, in September of 2002, EPA informed MassDEP that further investigations identified 

petroleum-impacted soil in the vicinity of the UST. MassDEP subsequently assigned 

Release Tracking Number 4-0017321 to the release of No. 6 fuel oil to the soil at the Site and 

issued a Notice of Responsibility to Atlas Tack. In August of 2004, MassDEP issued a Notice of 

Noncompliance to Atlas Tack for failure to comply with applicable cleanup requirements related 

to the release. Finally, in December 2005, MassDEP entered into an Administrative Consent 

Order (ACO) with Atlas Tack which established a timeline for the completion of the oil cleanup 

including prescribed deadlines for the submittal of a Massachusetts Contingency Plan (MCP) 

Phase I-Initial Site Investigation report and Tier Classification submittal. The ACO was 

subsequently amended in June 2006 and February 2007, and a 1 May 2007 deadline for the 

submittal of the Phase I/Tier Classification was ultimately established by MassDEP. 

To comply with MassDEP’s ACO, Atlas Tack contracted Tetra Tech, Inc. (Tetra Tech) to 

complete the prescribe MCP investigations. In March 2007, Tetra Tech initiated the Phase I 

investigation and by April of 2007 installed three wells. Based on the outcome of the 2007 

Phase I investigation, MassDEP classified the UST release as a Tier-II site. MassDEP set a 

1 May 2009 deadline for the Phase II report. 

During Phase II of RA described below, petroleum-impacted soil was also encountered to the 

east of the UST. This material was encountered with the excavation limits of the SWD and 

disposed of at an appropriate off-site facility. Additional information relating to excavation and 

disposal of the petroleum-impacted soil can be found in Subsection 3.2.4.3.4 Former Lagoon 

Area. 
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3.2 PHASE II CONSTRUCTION ACTIVITIES 

3.2.1 Introduction 

WESTON began Phase II mobilization activities in early July 2006. WESTON was contracted 

by the U.S. Army Corps of Engineers, New England District (CENAE) under Contract No. 

W912WJ-05-D-0009. CENAE executed the work under an Interagency Agreement with 

EPA, Region 1. 

This section documents the excavation, on-site processing, and off-site disposal of debris and 

contaminated soil associated with the Phase II RA for the Site. Site activities were conducted in 

accordance with the 23 December 2005 CENAE SOW and subsequent revisions. Activities were 

also governed by the: 

� Record of Decision issued by EPA in March 2000. 

�	 Statement of Work issued by CENAE on 6 June 2006 and Addendum issued on 14 
August 2006 

� Remedial Action Work Plan (RAWP) issued by WESTON in July 2006 

� Construction Quality Control Plan issued by WESTON in July 2006 

� Accident Prevention Plan (APP) issued by WESTON in June 2006 

� Sampling and Analysis Plan (SAP) issued by WESTON in August 2006 

�	 Addendum No. 001 Sampling and Analysis Plan issued by WESTON in 
September 2006 

� Transportation and Disposal Plan issued by WESTON in September 2006 

� Environmental Protection Plan issued by WESTON in August 2006 

The Phase II activities consisted of the following major tasks: 

�	 Excavation Layout: Supplemental soil sampling was conducted at select locations 
within the SWD in March 2006. The SWD consists of the CID, Former Lagoon Area, 
East Fill Area, and the Northwest Fill Area. The results of this sampling effort, 
combined with the RI soil sampling data, was used to grid the excavation area into 
RCRA, non-RCRA, and TSCA excavation cells.  
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� Survey of Existing Site Conditions: Bryant and Associates, Inc. was contracted by 
WESTON to establish survey control points, survey existing site conditions, existing 
perimeter security fence lines, and to survey excavation limits in the CID. 

� Construction of Access/Haul Roads: Haul roads were constructed in the 
Commercial Area to manage construction equipment transporting contaminated 
materials from the SWD to the stockpile and staging areas on-site to prevent the 
spread of site contaminants.  

� Surface Water Control: A berm structure was constructed east of the CID area 
Phase II excavation limits to prevent migration of surface water and contaminated 
surface soils/sediments from the tidal marsh into the excavation area and vice versa.  

� Water Management and Discharge: Water removed to support the excavation work 
was pumped to a selected recharge area within the phragmites wetlands. The top 
2 ft of material in this area was remediated (excavated and restored) in Phase III of 
removal action. This area was located within the boundary of the Site, east of the 
CID, north of the Hurricane Barrier, west of Boys Creek, and south of the East Fill 
area. 

� Soil Excavation: Contaminated soil in the Commercial Area (Grids F & G) was 
excavated first to allow the area to be used for soil management for the soils 
excavated from the CID, Former Lagoon Area, East Fill Area, and Northwest Fill 
Area. Contaminated soils exceeding the cleanup goals were excavated in “cells” that 
were sized at approximately 2,500 sf in area (50 ft by 50 ft). The vertical dimensions 
of the cells varied based on the presence of waste and debris material, contaminant 
concentrations, cleanup goals, and final grade. 

� Confirmation Soil Sampling: Immediately following cell excavation, a 5-point 
composite confirmation soil sample was collected from the excavation bottom 
(approximately one composite sample per 2,500 sf). Composite sidewall soil samples 
were also collected (approximately one composite sample per every 50 linear feet of 
sidewall). Soil samples were submitted to an off-site fixed laboratory for analysis 
under a 2-day turn-around time. 

� Mechanical Screening: Soils excavated from the CID, Former Lagoon Area, East 
Fill Area, and Northwest Fill Area were mechanically screened by using a vibratory 
top feed mobile screen. This process allowed for the removal of the oversize metal, 
wood, rock, and general construction debris from the excavated soils. 

� Stabilization: Soils that failed the Toxicity Characteristic Leaching Procedure 
(TCLP) test when excavated were stabilized on-site using a binding agent to render 
the metal(s), specifically lead and cadmium, immobile.  
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�	 Soil Stockpiling: Processed soil was stockpiled on-site based on expected waste type. 
Disposal characterization samples were then collected from the stockpiles for 
profiling prior to disposal. 

�	 Backfilling: Excavation areas were backfilled following receipt of off-site laboratory 
analysis results for confirmation samples exhibiting cleanup goals were met. For 
areas where confirmation samples did not meet the prescribed cleanup levels, 
re-excavation activities were initiated. 

�	 Transportation and Disposal: Once soils were profiled and approved for disposal at 
a receiving facility, soils were loaded into dump trailers for off-site transport and 
disposal. 

A chronology of milestone events and dates associated with Phase II activities has been included 

in Table 3-9. 

Table 3-9 

Phase II Activities: Chronology of Milestone Dates 

Milestone Dates 

Start Date Completion Date Activities 

21 June 2006 Notice to Proceed 

21 June 2006 26 June 2006 Well survey and development of wells 

10 July 2006 Mobilization of WESTON and Charter 

10 July 2006 14 July 2006 Survey support 

10 July 2006 12 July 2006 Clearing and grubbing 

10 July 2006 20 July 2006 Installation perimeter security fence 

11July 2006 13 July 2006 Installation of silt fence 

20 July 2006 21 July 2006 Improve Tripp Street entrance 

24 July 2006 24 August 2006 Construction of stockpile staging area 

27 July 2006 1 August 2006 Groundwater well sampling 

28 July 2006 17 August 2006 Commercial Area excavation (grids F and G) 

9 August 2006 19 August 2006 Backfill of Commercial Area (grids F and G) 

2 August 2006 8 August 2006 Construction of surface water control berm 

7 August 2006 11 August 2006 Construction of haul roads 
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Milestone Dates 

Start Date Completion Date Activities 

16 August 2006 

RFP for modifications to Task Order No. 003 of Contract 
No. W912WJ-05-D-006 for remediation activities in the 
East Fill Area, Former Lagoon Area, and Northwest Fill 
Area issued to WESTON by CENAE 

16 August 2006 12 September 2006 CID excavation 

16 August 2006 18 September 2006 Mechanical Screening of CID soils 

16 August 2006 18 September 2006 Dewatering of CID soils 

11 September 2006 Commencement of  T&D of excavated soils 

13 September 2006 12 October 2006 Backfill of Commercial and Industrial Debris (CID) 
excavation 

13 September 2006 18 October 2006 Excavation of East Fill Area 

13 September 2006 18 October 2006 Dewatering of East Fill soils 

19 September 2006 20 September 2006 TCLP stabilization of Commercial Area soils excavated 
from Phase I  

20 September 2006 20 October 2006 Mechanical Screening of East Fill soils 

20 September 2006 21 September 2006 Performed Lagoon Pre-Confirmation Round of Sampling  

30 October 2006 11 December 2006 Excavation of Northwest (NW) Fill Area 

30 October 2006 6 December 2006 Dewatering of NW Fill soils 

6 November 2006 17 November 2006 Mechanical Screening of East Fill soils 

12 December 2006 12 January 2007 Excavation of Lagoon Area 

12 December 2006 8 January 2007 Dewatering of Lagoon soils 

27 December 2006 29 January 2007 Pre-characterization sediment sampling in Boys Creek and 
marsh 

9 January 2007 19 January 2007 Partial backfill of Lagoon Area 

31 January 2007 15 March 2007 TCLP Stabilization of NW Fill Area Soils 

3.2.2 Mobilization 

WESTON and Charter mobilized to the Site on 10 July 2006. The mobilization activities 

included the mobilization of additional personnel and equipment, survey, installation of security 

fence, clearing of trees and vegetation, construction of stockpile staging area, installation of silt 

fence, and the construction of the surface water control berm. Related activities associated with 

this task included: 
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�	 Delivery of equipment, supplies, and other resources required at the Site. All 
equipment mobilized to the Site underwent WESTON’s initial inspection program. 
Throughout the duration of work, equipment was inspected daily and any deficiencies 
were reported to the Site Safety and Health Officer. Equipment with deficiencies was 
taken out of service until the appropriate repairs were completed.  

�	 A 50-ft office trailer for WESTON personnel and the mobilization of a 24-ft office 
trailer for CENAE, MassDEP, and EPA was received on 28 June 2006. The two 
trailers that were currently at the Site from the Phase I activities remained for the 
duration of the Phase II activities. The two newly mobilized trailers were energized 
and serviced with telephone capability. 

�	 A walk-over review of work locations between WESTON, its’ subcontractors, and 
the government representatives including photographic documentation as to the 
existing conditions. 

�	 Updating WESTON’s existing safety program including conducting safety briefings 
and orientation for new staff, verification of safety training certifications and medical 
monitoring reports, procurement and storage of personal protective equipment and 
decontamination supplies.  

3.2.3 Site Preparation and Support Activities 

The site preparation effort and support for Phase II activities consisted of the following tasks. 

3.2.3.1 Survey Support 

Bryant and Associates mobilized to the Site on 10 July 2006, and performed survey support by 

installing permanent control points to be used for the duration of the project, surveyed existing 

perimeter fence lines, and surveyed existing conditions in the Commercial Area. The project 

coordinate system used for the duration of the project was the North American Datum (NAD 83) 

for horizontal control and the North American Vertical Datum of 1988 (NAVD 88) for vertical 

control. 

The layout of excavation limits was developed based on prior RIs and the March 2006 sampling 

results collected by WESTON. Prior to initiating the Commercial and CID excavations, limits of 

excavation were staked out by WESTON by using a Trimble Real Time Kinematic (RTK) 

Global Positioning System (GPS) using control points established by Bryant and Associates. 
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3.2.3.2 Clearing and Grubbing 

Brush and tree clearing was performed across the SWD in January 2006 under Charter’s Phase I 

contract. Additional clearing was performed during Phase II to clear 800 linear feet (lf) of trees 

and brush for the location of the proposed fence line along the Hurricane Barrier and north along 

the western border of the CID to tie in with the Commercial Area fence. Trees were cleared and 

stumps remained in place. Debris generated from this activity was consolidated into stockpiles 

west of the CID until the restoration phase. 

3.2.3.3 Erosion Control 

Erosion control measures were completed by installing 1,000 lf of silt fence to address areas that 

needed to be repaired from Phase I installation or extended to intercept migrating sediment along 

the western and southern limits of the CID.  

3.2.3.4 Installation of Temporary Security Fence 

Additional 6-ft high chain-link fence was installed around the eastern Limit of Work for the 

SWD and Marsh Area north of the Hurricane Barrier, and tied into the Commercial Area fence. 

Approximately 1,450 lf of a 6-ft high security fence was installed. Approximately 420 lf of the 

existing 6-ft mesh originating from the interior fence lines was salvaged and re-used. A 20-ft 

swing gate and two personnel gates were installed. The newly installed 20-ft swing gate was 

installed at the Site entrance opposite Adams Street, and personnel gates were installed along the 

western boundary of the CID and near the culvert north of the Hurricane Barrier. 

3.2.3.5 Access/Haul Roads 

Haul road construction began with layout and 

rough grading of the road areas. The roads were 

constructed as single lane roads with a width of 

approximately 16 ft. Approximately 3,100 lf of 

haul roads were constructed to support the 
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excavation of both the CID and Commercial Areas. Haul road construction methods were 

determined by the existing site conditions. Typical haul road construction included the grading 

and compacting of the native and imported material, installing a non-woven geotextile, and 

placing and compacting 0.5 ft of rip rap (4 to 6 inch size). Approximately 320 lf (haul road into 

the CID Area) was constructed by grading and compacting the native material, installing 

non-woven geotextile, and placing and compacting crushed concrete and brick. As the geotextile 

was installed, excess material was used to secure the crushed brick and concrete once it was 

placed and compacted. The excess geotextile was then curled up over the edges of the haul road 

and fastened with landscape staples to prevent any migration of this road base into the 

surrounding marsh. Use of the crushed concrete and brick was only used in areas that were 

scheduled for remediation. As excavation was completed, the crushed concrete and brick was 

excavated and stockpiled to maintain segregation prior to off-site disposal.  

Approximately 60 cy of ¾-inch clean stone to extend the apron of rock from the bike path along 

the Tripp Street exit to where the asphalt ends and exposed soils exist were placed to eliminate 

the misperception that trucks leaving the Site were carrying soils from the Site onto Tripp Street. 

At the Adams Street entrance, additional paving was installed to transition from the roadway 

over the existing curb. 

3.2.3.6 Construction of Stockpile Staging Area/Asphalt Dewatering Pad 

A staging area (see Figure 10) was constructed inside the Site within the footprint of the former 

Atlas Tack Main Building to stage soil and debris removed during excavation of the SWD, 

Marsh Areas, Creek, and Commercial Area. Prior to construction of the paved and lined areas, 

the former utility trench which ran east to west through the center of the staging area was filled 

and the area re-graded using the surrounding clean soils from the Commercial Area. 

Approximately 97,000 sf of the soil staging area was constructed with a 40-mil high density 

polyethylene (HDPE) liner and by placing a 6 inch layer of sacrificial soil on top of the liner. 

The sacrificial soil layer acted as a protective barrier for the liner such it would not be 

compromised during soil handling activities. This material originated from the soils excavated 

from Commercial Area Grids F and G. The remainder of the staging area consisted of an asphalt 
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dewatering pad. The dewatering pad was installed by the asphalt contactor PA Landers located in 

Plymouth, MA and was approximately 39,100 sf in size. 

3.2.3.7 Construction of Infiltration Berm 

Surface water exiting and entering the Site was managed by installing a 300-lf temporary berm 

along the edge of Boys Creek by the culvert under the Hurricane Barrier (west end) and tying 

into an elevation of approximately 6 to 7 ft at the East Fill Area (see Figure 10). The maximum 

height of the berm was 4 ft. The berm was constructed with side slopes of 1.5:1. Prior to 

installing the berm, a layer of filter fabric was placed on the ground surface to delineate the 

native material from the fill material used for the berm. Fill material for the berm was comprised 

of the crushed concrete and brick that was stockpiled on-site from Phase I activities. The berm 

was then covered with reinforced polyethylene sheeting and secured to control erosion of the fill 

material.  

3.2.3.8 Air Monitoring 

During active phases of the work, ambient air monitoring was conducted to determine 

particulate concentrations at up to six separate locations in accordance with the procedures 

provided in RAWP (WESTON, 2006b), Air Monitoring Plan (Subsection 2.1.5) in the SAP 

(WESTON, 2006e), and Addendum 1 to the APP (WESTON, 2006a). Air monitoring stations 

were established at the following locations (see Figure 7): 

� Northwest corner of the Commercial Area along the Adams Street entrance 
� Southwest corner of the Commercial Area behind the break trailer 
� Northeast corner of the Commercial Area along the Tripp Street entrance 
� West of CID at the end of Church Street 
� North of the Hurricane Barrier 
� West of Egypt Lane along the perimeter security fence line 

The instrument used to collect air monitoring data was a PDR (see inset below). The PDR unit 

operates as a passive sampler (no pump), utilizing a light scattering photometer which 

incorporates a pulsed, high output, and near-infrared light emitting diode source. The PDR 
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particle size range of maximum response is 0.1 to 10 micrometers (PM10). The PDR is capable 

of registering concentration ranges of 1.0 to 400,000 μg/m3. 

Particles in the air can be 

different sizes; when smaller 

than 10 micrometers in 

diameter, they can be inhaled 

into the lungs. EPA sets the 

level of concern for “PM10” 

to caution sensitive groups, 

including children, the 

elderly, and people with heart 

or lung disease about 

exposure to coarse dust 

particles. The PM10 level of 

concern for sensitive groups is 

150 μg/m3 for 24-hour 

average exposure and was 

used as an action level 

observed throughout field 

activities. This level is based 

on EPA’s Air Quality Index. The unit of measure, μg/m3, is the mass of coarse particles in 

micrograms (a millionth of a gram) in a cubic meter of air. “Fine” particles (e.g., smoke) are less 

than 2.5 micrometers in diameter; “coarse” dust particles are between 2.5 and 10 micrometers in 

diameter. 

During Phase II activities (Week-1, 10 July 2007 – Week 23, 10 January 2007), there were only 

2 weeks in which a total of five readings resulted in concentrations greater than 150 μg/m3 for 

PM10 dust. These elevated reading were contributed to off-site traffic from both residential and 

business vehicular traffic located along Adams Street and Tripp Street and were not associated 

with on-site work activities. 
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The air monitoring reporting table shown below summarizes the PM10 results observed during 

Weeks 3 and 4. 

Summary of Weeks 3 and 4 PDR Air Monitoring Data 
The EPA's PM10 level of concern for sensitive groups is 150 μg/m3  for 24-hour average exposure 

Date Week # 
Pleasant Street 

(μg/m3) 
Adams Street 

(μg/m3) 
Tripp Street 

(μg/m3) 

Church 
Street 2 
(μg/m3) 

7/26/2006 3 <150 μg/m3 <150 μg/m3 212* <150 μg/m3 

7/27/2006 3 <150 μg/m3 <150 μg/m3 <150 μg/m3 238** 

7/28/2006 3 

4 

<150 μg/m3

<150 μg/m3

 <150 μg/m3 

<150 μg/m3 

180* 

202* 

<150 μg/m3 

<150 μg/m37/31/2006 

8/1/2006 4 <150 μg/m3 <150 μg/m3 <150 μg/m3 <150 μg/m3 

8/2/2006 4 <150 μg/m3 <150 μg/m3 <150 μg/m3 <150 μg/m3 

8/3/2006 4 <150 μg/m3 <150 μg/m3 154* NSC 

Notes: 


All readings reflect the daily average calculated over the course of the workday unless noted otherwise. 

All readings collected with a Thermo Electron PDR 1000 

NSC - No sampling conducted; No intrusive work conducted in that area 

* Elevated reading attributed to off-site traffic 
**Elevated reading attributed to humid weather conditions 
µg/m3 = micrograms per cubic meter 
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The following air monitoring reporting table summarizes more typical daily observations without 

exceedances for Weeks 6 and 7: 

Summary of Weeks 6 and 7 PDR Air Monitoring Data 

The EPA's PM10 level of concern for sensitive groups is 150 μg/m3  for 24-hour average exposure 

Date Week # 
Pleasant Street 

(μg/m3) 
Adams Street 

(μg/m3) 
Tripp Street 

(μg/3) 

Hurricane 
Barrier 
(μg/m3) 

Church 
Street 2 
(μg/m3) 

8/14/2006 6 0 0 25 0 0 

8/15/2006 6 Precip Precip Precip Precip Precip 

8/16/2006 6 0 0 1* 2 0* 

8/17/2006 6 0 2 0* 0 5* 

8/18/2006 

8/21/2006 

6 

7 

0 

0 

0 

0 

0 

0 

7 

0 

0 

0 

8/22/2006 7 0 0 0 50 0 

8/23/2006 7 1 14 0 7 0 

8/24/2006 7 0 0 0 55 0 

8/25/2006 7 Precip Precip Precip Precip Precip 

Notes: 
All readings reflect the daily average calculated over the course of the workday unless noted otherwise. 

All readings collected with a Thermo Electron PDR 1000 

Precip - No sampling conducted due to precipitation. 

* Monitoring conducted over 24-hour period. 
µg/m3 = micrograms per cubic meter 
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3.2.4 Soil Excavation 

3.2.4.1 Sequence Overview 

Based on chemical and visual data (test pits) from the RI, chemical data from the March 2006 

Pre-Phase II sampling event, and known past disposal practices, the SWD was subdivided into 

excavation zones (see Figure 3). These excavation zones represented different soil contaminant 

characterizations which dictated the on-site soil handling/management practices for each zone. 

The zone subdivision process was applied in three dimensions so that the excavation zones 

would have horizontal and vertical dimensions, to the extent that sufficient data was available. 

Within each excavation zone, manageably-sized excavation cells were laid out using GPS-based 

survey equipment. 

Phase II excavation activities were executed by observing the following sequence: 
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Weekly and bi-weekly status meetings were held throughout Phase II and Phase III RA activities 

to review the progress of scheduled excavations. The information packages distributed during the 

meetings have been included as part of this report as Appendix F – Weekly and Bi-Weekly 

Status Meeting Information. Included in these information packages are figures and maps 

showing excavation progress as well as descriptions of completed and projected excavation 

activities. 

3.2.4.2 Commercial Area Excavation 

The remediation objectives for the remaining Commercial Area excavations were as follows: 

�	 Reduce to acceptable levels the current and future exposure risk to commercial 
workers from incidental ingestion and dermal contact with contaminated surface soil 
(0 to 2-ft bgs). 

�	 Reduce to acceptable levels the current and future risk to ecological receptors from 
exposure to contaminated soils and sediments (0 to 2 ft bgs) and subsurface soil 
(>2 ft bgs). 

The remaining Commercial Area excavation consisted of excavating four grids, 125 ft by 125 ft 

each in size. The grids determined by EPA and CENAE to excavate included Grid Cells F and G, 

located in the northeast corner of the Commercial Area and Grid Cells S and T, located in the 

southeast corner of the Commercial Area (see Figure 5). Grids F and G were laid-out, then 

excavated and temporarily stockpiled along the western toe of the existing crushed brick and 

concrete stockpile. The soils encountered in Grids F and G displayed a sandy fill type matrix 

with limited debris other than large stones and frost walls that had remained from previous 

demolition activities. Soils originating from the Grid F excavation were used for construction of 

the soil sacrificial layer in the stockpiling area. The balance of the material was transported 

off-site for disposal. No dewatering was necessary due to the soils excavated from the 

Commercial Area were above groundwater. Grid F was excavated first, then grid G. 

In addition to the soils excavated from Grid G, CENAE and EPA requested that WESTON 

excavate the soil and debris located south of Grid G. Unlike the soils excavated from Grids F 

and G, the soils encountered south of Grid G contained oversize debris consisting of scrap metal, 
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brick, concrete, and wood debris. Prior to initiating the recovery of these soils and debris, 

minimal clearing and grubbing was performed in this area to remove the existing vegetation. 

These soils required processing through a vibratory screener to remove the oversize from the soil 

waste stream. A total of 2,655 cy of soils and debris were removed from this excavation. 

Excavation areas for Grids F and G were backfilled following receipt of the off-site laboratory 

analysis results. 

The excavation of Grids S and T occurred during site restoration activities because as previously 

mentioned, the crushed brick and concrete remaining from Phase I demolition activities was 

stockpiled over these grids. Therefore, excavation of Grids S and T could not be completed until 

the stockpile of crushed brick and concrete was removed. Additional details concerning the 

removal of Grids S and T is provided in Subsection 3.4.6.6 Excavation of Commercial Area 

Grids S and T. 

3.2.4.3 Solid Waste and Debris Area (SWD) 

The SWD consists of the CID, Former Lagoon Area, East Fill Area, and the Northwest Fill Area 

(Figure 2 illustrates the location of each of these excavation areas). The remediation objectives 

for the SWD excavations were as follows: 

�	 Reduce to acceptable levels the current and future risk to ecological receptors from 
exposure to contaminated soils and sediments (0 to 2 ft bgs) and subsurface soil 
(>2 ft bgs). 

� Remove all debris encountered throughout this area of excavation. 

3.2.4.3.1 Commercial and Industrial Debris Area (CID) 

The CID Area was excavated using a grid system, with each grid/cell being 50 ft by 50 ft as 

shown on Figure 11. The soil was excavated by cells; large objects were separated from the soil 

and debris at the excavation when appropriate. The soil and debris was then loaded into 

articulating dump trucks and transported to the dewatering pad. During the excavation, sumps 

were made for the collection and pumping of groundwater. Unlike the previous 

Commercial Area excavations, the soils encountered in the CID were littered with an assortment 
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of trash and debris; e.g., old bottles, fishing nets and gear, 1 to 2-inch braided cable, tires, 

concrete, building materials, household trash, and petroleum based products (No. 6-oil). 

Most of the excavations in the CID required a 4 ft or a 5 ft excavation cut to retrieve all of the 

debris and to expose the native glacial till lens which was indicative of achieving a clean 

confirmatory floor sample. In general, excavation of the CID Area started along the southern 

edge and proceeded in a northerly direction until the CID Area had been excavated. Excavated 

soils were transported to the Commercial Area of the Site for gravity dewatering, mechanical 

screening, stabilization/solidification, and stockpiling. Excavated soils were dewatered, screened, 

or stabilized based on their moisture content, debris content, and chemical characterization 

profile. 

The CID excavation was expanded both vertically and horizontally from the original Phase II 

limits of excavation with the majority of additional excavation occurring along the southern and 

western limits (encroaching the western boundary of “paper” Tripp Street). The location of the 

CID limits of excavation are shown in Figure 14B. 

A summary of the amount of soils excavated from the CID and Commercial Areas, waste 

determination, and location of receiving facilities can be found in Table 3-10. 

Table 3-10 

Commercial Area and CID Excavation Summary 

Material Disposal 
Classification Facility 

Amount of Material 
Hauled Off-site 

(Tons) 

COMM-97 (Un-lined) Marion Landfill, Marion, MA 4,761 

COMM-97 (Lined) Crapo Hill Landfill, New Bedford, MA 1,237 

Subtitle-D 
Turnkey Recycling and Environmental 
Enterprises (TREE) – Rochester, NH 1,696 

Debris Bourne Landfill, Bourne, MA 250 

Total Amount of Material Excavated from the CID and Commercial Area 7,944 
Notes: 


COMM-97 –MassDEP Policy Number Comm-97-001: Reuse & Disposal of Contaminated Soil at Massachusetts Landfills
 

Subtitle-D – RCRA – Subtitle-D (non-RCRA hazardous)
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3.2.4.3.2 East Fill Area Excavation 

The East Fill Area was excavated in the same manner as the CID, using a grid system with each 

grid/cell being 50 ft by 50 ft (see Figure 11). As a result of the East Fill Area abutting the low 

marsh and Boys Creek, efforts were made to leave a small amount of undisturbed soils along 

these low areas to control surface water from exiting the Site. In addition, the Hurricane Barrier 

sluice gate was closed on all predicted tides exceeding a 

height of + 4.0 ft above mean lower low water (mllw). 

Excavations located in the East Fill Area required a 4 ft 

or a 5 ft excavation cut to retrieve all of the debris and 

to expose the glacial till native lens of clean soils. A 

haul road was installed down the center of the 

excavation area running north to south, dividing the 

excavation in half. Excavation of the East Fill Area 

started along the southeast edge and proceeded in a 

northerly direction, east of the haul road. Once the 

east section of the East Fill Area was completed, 

excavation was then focused on the west portion of 

the East Fill Area, starting from the southwest corner 

and proceeding northward. Excavated soils were 

transported to the stockpile staging area for gravity dewatering, mechanical screening, 

and stockpiling. An initial estimate of material to be excavated from the East Fill Area was 

13,750 cy. Because the actual depth of excavation was generally less than originally anticipated, 

a total of only 11,362 cy of material was excavated from the East Fill Area. 

Soils excavated from the East Fill Area contained mostly metal waste debris; e.g., scrap metal, 

metal shavings, and spent grommets or eyelets. Along the southern and western sections of the 

East Fill Area, blue stained soils were encountered. These blue stained soils were segregated 

from the other soils and stockpiled separately until a final determination was made by EPA 

regarding non-listed versus an F-listed waste stream. A detailed explanation of the waste disposal 
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determination process used by EPA to establish the disposal criteria for this type of waste stream 

can be located in Subsection 3.2.7.5 Contained-In Contaminated Media of this IRAR. 

Excavations in the East Fill Area required multiple sumps and at least three 4 to 6-inch dry prime 

diesel pumps to adequately control the water encountered from both groundwater and surface 

water infiltration. An additional earthen berm was constructed along the southern edge of the 

East Fill Area to minimize and restrict tidal influence from infiltrating the excavation area. 

About 50% of this earthen berm was comprised of clean fill, wrapped with poly sheeting, and the 

other 50% (adjacent to the infiltration basin) was constructed by using existing sediment and 

phragmites root masses. This compact sediment served as a natural berm to contain the water 

within the infiltration basin and to prevent it from migrating into the exaction areas. 

3.2.4.3.3 Northwest Fill Area 

The Northwest Fill Area was excavated in the same manner as the CID and East Fill Areas with 

each grid/cell being 50 ft by 50 ft (see Figure 11). A small amount of undisturbed soils along the 

eastern limit of this excavation, along Boys Creek, was left in-place to control surface water 

from exiting the Site and surface stormwater contained within the creek from entering the 

excavation and was later removed. Also, as mentioned in Subsection 3.2.4.3.2 East Fill 

Excavation Area, the Hurricane Barrier sluice gate was closed on all predicted tides exceeding a 

height of + 4.0 ft above mllw.  

Excavations located in the Northwest Fill Area required a 4 ft or a 5 ft excavation cut to retrieve 

all of the debris and to expose the native glacial till lens which was indicative of achieving a 

clean confirmatory floor sample. Excavation of the Northwest Fill Area started along the 

northern limit of the East Fill Area and proceeded in a northerly direction. A total of 10,533 cy of 

material was excavated from the Northwest Fill Area. 

Excavations in the Northwest Fill Area required multiple sumps and at least three 4 to 6-inch dry 

prime diesel pumps to adequately control the water encountered from both groundwater and 

surface water infiltration. Saturated soils excavated from this location were dumped on the 

asphalt dewatering pad where they were allowed to dewater and dry. Although the soils 
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excavated from this area did not contain as much debris as the other SWD areas, the soils did 

require additional effort to work and de-water on the dewatering pad. 

3.2.4.3.4 Former Lagoon Area 

WESTON mobilized Geosearch, Inc. on 20 September 2006 to predefine the horizontal and 

vertical extent of required excavation within the 

Former Lagoon Area in lieu of post-excavation 

confirmatory sampling and to minimize the need to 

keep the excavation dewatered while awaiting 

results from the laboratory, Advance soil borings 

were performed around the perimeter of the former 

125 ft 

by 

125 ft 

lagoon area. Pre-characterization confirmatory soil 

samples were collected and analyzed for site 

cleanup parameters copper, zinc, and cyanide. 

Samples were collected from depths ranging from 

4 to 10 ft bgs in 2-ft increments. The results of the 

pre-characterization effort are presented in Appendix B – Draft Final Lagoon Confirmation 

Sampling Report. 

The Lagoon Area was excavated using a grid system with each grid/cell being 60 ft by 60 ft so 

there would be a total of four cells (see Figure 11). The soil was excavated by cells; large objects 

were separated from the soil at the excavation when appropriate. The soil and debris was then 

loaded into articulating dump trucks and transported to the dewatering pad. Due to the depth of 

excavation (10 ft) dewatering was performed during the excavation. During the excavation, 

sumps were made for the collection and pumping of groundwater and surface water.  
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The top 2 to 3-ft layer of the excavation was 

comprised of a clean sandy fill layer that was 

placed during previous remedial activities. The 

sandy fill was stockpiled separately until 

analytical data confirmed that this material met 

clean backfill standards. Once this 

determination was made, this material was 

returned to the excavation and placed as 

backfill. Soils excavated > 3 ft were primarily 

stained “blue” and stockpiled separately 

until final determination was completed by 

EPA and appropriate disposal facility. This 

determination was based on a concentration/risk assessment performed by EPA (see 

Subsection 3.2.7.5 Contained-In Contaminated Media below).  

Located along the northwest boundary of the Lagoon Area, excavation activities did encounter 

what appeared to be residual No. 6 fuel oil thought to have migrated from the remaining UST 

tank located within the boundaries of the Commercial Area. The soils removed during this 

excavation were stockpiled separately until waste characterization soil samples were collected, 

analyzed, and evaluated for waste disposal classification. Approximately 500 cy of contaminated 

No. 6 fuel oil was excavated and stockpiled. These soils were blended with the PAHs 

contaminated crushed brick and concrete debris and disposed of accordingly. 

An initial estimate of material to be excavated from the Lagoon Area was 7,200 cy. As a result of 

re-excavations based on confirmatory soil sample data not meeting clean-up criteria and recovery 

of blue stained soils identified in the Lagoon Area, a total of 7,906 cy of soils were removed 

from this excavation.  
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3.2.4.4 SWD Excavation Summary 

A summary of the amount of soils excavated from the East Fill Area, Northwest Fill Area, and 

Former Lagoon Area, waste determination, and location of receiving facilities can be found in 

Table 3-11. 

Table 3-11 

SWD Excavation Summary 

Material Disposal 
Classification Disposal Site 

Amount of Material 
Hauled Off-site 

(Tons) 

COMM-97 (Un-lined) Marion Landfill, Marion, MA 17,621 

COMM-97 (Lined) 

Taunton Landfill, Taunton, MA 

Greenwood Landfill, Worcester, MA 3,504 

Subtitle-D TREE, Rochester, NH 18,551 

Debris 

TREE, Rochester, NH 

Bourne Landfill, Bourne, MA 4,849 

Total Amount of Material Excavated from Fill Areas 44,525 

Notes: 

COMM-97 –MassDEP Policy Number Comm-97-001: Reuse & Disposal of Contaminated Soil at Massachusetts 
Landfills 

Subtitle-D – RCRA – Subtitle-D (non-RCRA hazardous) 

This does not include material excavated from the CID. 

3.2.5 Waste Management 

This section outlines the procedures used to handle and manage excavated soils, soil dewatering, 

excavation dewatering, mechanical screening, stockpiling, and stabilization throughout Phase II 

and III. 

3.2.5.1 Soil Dewatering 

Moisture content of the excavated soil/debris was visually evaluated as the material was loaded 

into the off-road dump trucks for transfer to the Commercial Area. If the material exhibited high 
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moisture content at the point of excavation, the excavator operator would inform the driver of the 

off-road dump that those soils would have to be transported to the soil dewatering pad located on 

the northern portion of the Commercial Area.  

Saturated soils that were removed from the excavations were placed in stockpiles on the 

dewatering pad and allowed to dewater via gravity drainage to reduce the water content. This 

process was performed prior to the mechanical screening operation to prevent soils from clinging 

to the debris, thus, minimizing the volume of debris.  

In addition, to further speed up the dewatering process, many of these stockpiles had to be 

“worked” on a regular basis by rotating the soils from the inner section of the stockpile to the 

outside section of the stockpile where it could be uncovered and exposed to the sun and ambient 

air. The processing of this material was performed by both the excavator and loader that were 

dedicated to the stockpile staging area.  

Typically, the dewatering process required the stockpiles to remain on the dewatering pad for a 

period of 5 to 10 days before they were dry enough to relocate to the stockpile staging area. 

Water that drained from these piles was captured in a lined reservoir located south of the 

dewatering pad. Water collected in this reservoir was then pumped by a dedicated electrical 

sump pump to the infiltration basin.  

3.2.5.2 Mechanical Screening 

The mechanical screening operation was performed on the asphalt dewatering pad. Soil was 

processed through a mechanical screen fitted with a vibratory grizzly (6-inch bar spacing) to 

remove debris from the soil. The oversize debris was removed from the screen and stockpiled on 

one side of the screen. Metal debris was segregated and salvage as appropriate. Approximately 

27-tons of metal waste and debris were salvaged and sent off to be recycled. Screened soil was 

removed and stockpiled on the other side of the screen prior to on-site transport to the stockpile 

area. Depending on debris concentration and soil moisture, anywhere between 500 and 1,000 cy 

of soils were processed per day. Also, depending on the amount of moisture present at the time 
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of screening, it was sometimes necessary to process the oversize debris more than once through 

the screener to further segregate the soils from the debris. 

A dedicated front-end loader and/or excavator were used to feed the screen, remove and 

stockpile the processed soil and debris, and load the soil for on-site transport. A total of 

5,099 tons of oversize debris were removed from soils excavated from the CID, East Fill, and 

Northwest Fill Areas. 

3.2.5.3 Soil Stockpiling 

Soils were stockpiled in 500-cy increments along the north and west sides of the staging area 

following dewatering, screening, and/or stabilization and maintained with a front end loader, 

excavator, and dozer. Soil was stockpiled into separate stockpiles according to waste 

characterization data based upon these waste disposal categories: F-Listed Subtitle C material, 

TCLP Subtitle C material, Subtitle D material, Subtitle D “oversize” material, Comm-97-lined 

and unlined material. Signs were posted adjacent to each stockpile area to identify waste types 

and ensure that cross-mixing did not occur. A typical sign assigned to a stockpile included the 

following: 

AT-DC-EA-001 

Corresponding Waste Disposal Sample ID#: AT (Atlas Tack) 
– DC [Type of sample (Disposal Characterization)]- EA  

[Origin (East Fill)] – 001 (Sample Number) 

DATE Sampled: 14 August 2006 


Date Provided by Laboratory: 21 August 2006 


The location and assigned waste determination of these stockpiles was tracked and reviewed 

daily with the stockpile staging area crew to prevent any commingling of stockpiles in the 
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staging area. The stockpiles were covered during inclement weather (high winds and rain). 

Stockpiles were coved with 6-milliliter tarpaulins and secured with sandbags and rope.  

3.2.5.4 Stabilization 

The stabilization activities were conducted within the lined soil staging area. Excavated soils 

having elevated metals concentrations were stabilized with a chemical agent to bind the metals 

with the soil matrix. Stabilization was conducted to provide a more cost effective T&D solution 

rather than disposal with no on-site treatment. 

Based on RI data, it was anticipated that a total of 500 cy (810 tons) of soil would fail TCLP 

(for lead). In addition, WESTON was to treat 80 cy (130 tons) of material previously excavated 

from the Commercial Area and stockpiled on-site by Charter. Upon completion of the CID, East 

Fill, and Northwest Fill Areas of excavation, a total of approximately 4,503 tons (or twelve 

500-cy stockpiles) of soil were successfully treated for TCLP (for lead and cadmium). This 

increase in volume was attributed to the large presence of metal debris encountered in these areas 

of excavation. 

Soils failing TCLP characteristics for lead were stabilized using EnviroBlend® (a course mix of 

magnesium oxide and calcium phosphates) to stabilize heavy metals, rendering them less 

leachable. The following EnviroBlend® products were used: 

�	 TCLP Lead: EnviroBlend® 20/80 (magnesium oxide: calcium phosphates) coarse 
was blended into the soils at a 1% per mass ratio. 

�	 TCLP Cadmium: EnviroBlend® 90/10 (magnesium oxide: calcium phosphates) 
coarse was blended into the soils at a 6% per mass ratio. 

�	 TCLP Lead and Cadmium: EnviroBlend® 90/10 (magnesium oxide: calcium 
phosphates) coarse was blended into the soils at a 6% per mass ratio. 

Application of EnviroBlend® was performed by use of an excavator, by applying the product and 

thoroughly mixing it into the stockpiled soils. Once a homogeneous product of soil and 

EnviroBlend® was achieved, the stockpiles were re-sampled for the failed TCLP heavy metals.  
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3.2.5.5 Excavation Dewatering 

Excavation dewatering was performed using isolated sumps with at least three 4-inch sump 

pumps. Pumped excavation water was discharge to the ground surface for recharge to 

groundwater. The selected recharge area (infiltration basin) was the phragmites wetland located 

within the boundaries of the Site; this area was located to the east of the CID, north of the 

Hurricane Barrier, west of Boys Creek, and south of the East Fill Area. Along the perimeter of 

the infiltration basin, an earthen berm was installed along the southern, western, and northern 

limits to retain the water and allow it to infiltrate into the groundwater located in this region of 

the Site. The top 2 ft of material in this area was remediated (excavated and restored) in future 

phases of this project. 

The ROD for the Site stated that water may be discharged to the ground surface in accordance 

with 314 Code of Massachusetts Regulations (CMR) 5, which allows discharge upgradient of 

areas to be remediated. In addition, the long-term remedy for groundwater on the Site is natural 

attenuation. Therefore, based on discussions with CENAE, EPA, and MassDEP and consistent 

with the selected remedy for groundwater, it was assumed that water removed from the ground 

as part of RAs at the Site did not require treatment and may be directly recharged to groundwater 

in the infiltration basin where remediation in this area was still to occur. Monitoring of recharge 

was accomplished through sampling of wells as part of the LTGM program which is further 

described below. 

3.2.6 Groundwater Monitoring 

3.2.6.1 Introduction 

A groundwater monitoring program was established consistent with requirements established in 

the ROD. A groundwater well network from previous investigations was established and 

redeveloped as part of the program. A baseline sampling event was conducted before recharge of 

groundwater accumulated during excavation activities began. Additional sampling occurred 

during intrusive activities and active recharge operations. Groundwater monitored as part of the 
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program was analyzed for VOCs, SVOCs, metals, cyanide, pH, chloride, total dissolved solids, 

and total suspended solids. These parameters are included in the LTGM.  

Additional information regarding the LTGM program including the installation of additional 

monitoring wells to support the selected remedy can be found in Subsection 3.4.6.9 Installation 

of Additional Groundwater Monitoring Wells and Subsection 3.6 Source Control and 

Groundwater Monitoring. The groundwater monitoring program is described more specifically 

below: 

3.2.6.2 Monitoring Well Network 

Monitoring wells MW-1, MW-2, MW-3, MW-4, MW-5, MW-6, MW-7, MW-8, #516, #517, 

#518, #519, #520, #521, #522, #523, #604, AT-1, AT-5, AT-8, AT-101, and AT-103 were 

identified prior to and during intrusive Phase II remedial activities. During the Phase II 

remediation, many of the monitoring wells within the initial monitoring well network were 

exposed due to the depth of excavation and were no longer usable. These exposed monitoring 

wells include MW-5, MW-6, MW-8, #516, #517, #518, #520, #521, #523, AT-1, and AT-103. 

MW-4 was observed to be broken and unusable during the first round of LTGM. Well MW-4 

had initially been intended for use during LTGM use. Well MW-4 was intended for monitoring 

groundwater downgradient of the former SWD Area prior to discharge to Boys Creek. To date, 

the monitoring wells currently designated and available for LTGM are MW-2, MW-3, MW-7, 

MW-9, MW-10, MW-11, MW-12, MW-13, MW-14, MW-15, AT-5, and #519. Monitoring well 

locations can be found on Figure 2. 

3.2.6.3 Monitoring Well Development 

Prior to Phase II remedial activities, all monitoring wells were redeveloped between 

21 June 2006 and 23 June 2006. The monitoring wells were redeveloped because they had been 

left dormant and unused for several years. The redevelopment was performed to remove excess 

silt from the well bottom, and any other possible obstructions. Monitoring wells MW-1, MW-2, 

MW-3, MW-4, MW-5, MW-6, #516, #517, #520, #521, #522, #523, #604, AT-1, AT-5, AT-8, 

and AT-101 were redeveloped and determined accessible and usable for future groundwater 
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monitoring. Monitoring well #518 was located but determined unusable because of a tree branch 

obstruction in the well. Monitoring well #519 and MW-7 (later identified and located) were not 

located during this effort. They were obscured by vegetation, but later found. Well MW-7 was 

developed on 4 October 2006, prior to sampling, and well #519 was dry when accessed for 

redevelopment, on the same date.  

3.2.6.4 Groundwater Sampling 

Two groundwater sampling event were conducted in 2006. The two rounds were conducted prior 

to and during intrusive remedial activities. The first round was conducted between 26 July 2006 

and 1 August 2006, while the second round was conducted between 5 October 2006 and 

10 October 2006. The initial groundwater sampling event conducted in late July included 

18 monitoring wells. The 18 monitoring wells included in this round were AT-101, AT-5, 

MW-6, AT-103, AT-8, #521, #523, MW-8, AT-1, #522, #520, #516, MW-1, MW-2, MW-3, 

MW-4, #517, and #604. The second groundwater sampling event conducted in October included 

10 monitoring wells. The 10 monitoring wells included in this round were AT-8, AT-1, #520, 

#522, MW-7, #521, AT-5, MW-2, MW-3, and MW-4 (there were eight wells that were no longer 

usable due to the depth of excavation and were not sampled during this round). 

Sampling procedures and analytical methods complied with all requirements outlined project 

plans including the project SAP (WESTON, 2006e), and Quality Assurance Project Plan 

(QAPP) (WESTON, 2006). 

3.2.6.5 Groundwater Sampling Results 

Analytical results from the first groundwater sampling event revealed detectable concentrations 

of cyanide in excess of interim groundwater cleanup criteria in monitoring wells MW-8 and 

AT-1. The cyanide concentrations at these locations were 80 and 77 parts per billion (ppb), 

respectively. Detectable concentrations of copper in excess of interim groundwater cleanup 

criteria were detected at monitoring wells #516, #521, #522, #523, and AT-8. The concentrations 

of copper in the aforementioned monitoring wells were 115, 106, 181, 78, and 163 ppb, 

respectively. Detectable concentrations of nickel in excess of interim groundwater cleanup 
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criteria were detected at monitoring wells MW-1, #516, #521, and AT-8. The concentrations of 

nickel in the aforementioned monitoring wells were 193, 124, 96, and 84 ppb, respectively. 

Lastly, detectable concentrations of zinc in excess of interim groundwater cleanup criteria were 

detected at monitoring wells #520, #521, #522, and AT-8 with concentrations of 5,440, 1,290, 

851, and 1,690 ppb, respectively. 

Analytical results from the second groundwater sampling event revealed no detectable 

concentrations in excess of interim groundwater cleanup criteria for cyanide in any monitoring 

wells. (Note: the laboratory reporting limit is five times the interim groundwater cleanup criteria 

of 10 ppb) However, detectable concentrations of copper in excess of interim groundwater 

cleanup criteria were detected in monitoring wells #521, #522, MW-7, and AT-8 at 

concentrations of 43, 222, 245, and 139 ppb, respectively. Detectable concentrations of nickel in 

excess of interim groundwater cleanup criteria were detected in monitoring wells AT-1, MW-7, 

and #521 at concentrations of 89, 100, and 648 ppb, respectively. Lastly, detectable 

concentrations of zinc in excess of interim groundwater cleanup criteria were detected in 

monitoring wells #520, #521, #522, and MW-7 at concentrations of 2,620, 1,720, 1,100, and 

1,110 ppb, respectively. 

3.2.7 Transportation and Disposal 

3.2.7.1 Introduction 

WESTON selected Charter to perform all T&D activities at the Site. A Transportation and 

Disposal Plan (WESTON, 2006f) was submitted to CENAE under separate cover. This plan 

contains additional information on the management of shipping documents and waste disposal 

documentation as well as the facilities and transporters utilized during the RA.  

Waste classifications for contaminated materials generated on-site included the following: 

� MassDEP COMM-97 
� RCRA – Subtitle-D (non-RCRA hazardous) 
� Construction Debris (metal, wood, concrete, etc.) 
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Material classifications and quantities for wastes generated in each Phase II work area have been 

provided in Table 3-10 and Table 3-11 above. The T&D of waste materials was conducted in 

accordance with applicable state and federal regulations governing these operations. Wastes that 

required facility approval were analyzed in accordance with facility acceptance criteria and the 

SAP (WESTON, 2006e) 

3.2.7.2 Waste Determination Process 

Prior to any shipment of soils off-site, a complete review of the data and waste determination 

was performed by EPA, CENAE, WESTON, Charter, and the appropriate disposal facility. A 

flow diagram outlining this process is included on the next page. 

3.2.7.3 Acceptance Packages 

Once the disposal characterization data was received, evaluated, and validated, the waste was 

profiled for acceptance at designated receiving facilities. The waste profile was submitted to 

CENAE for approval prior to submission to the receiving facility. WESTON compiled a 

complete Request for Acceptance Package for each waste stream and corresponding receiving 

facility. Request for Acceptance Packages included the following: 

� Request for Approval Letter (Licensed Site Professional Letter) 
� Sketch of the origin of soils 
� Material Shipping Record Document 
� Data Packages 
� Disposal Criteria Checklist 

3.2.7.4 Coordination 

There were numerous challenges and concerns that had to be addressed during the off-site 

shipment of soils. Some of these challenges were a result of the Site being located a ½ mile from 

Fairhaven Center; area surrounding the Site was predominantly residential, bounded by a heavily 

used bike/recreational path; traffic from other industrial businesses; and an elementary school 

located directly across the street from the Site (a truck traffic route plan is included as Figure 6). 
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Waste Determination Process 

Disposal Characterization Data Received by ESS 

Disposal Criteria Checklist Completed and Waste Determination 
Assigned On-site 

Data Reviewed by WESTON LSP and Chemist and Compared to Checklist 

Final Waste Determination Assigned  

USACE Chemist 
Reviews Data and 

Waste Determination 

Request for Approval 
Package Completed 

On-site 

Disposal Facility Reviews Approval Package and 
Accepts/Rejects Acceptance of Material 

EPA Reviews Data and 
Waste Determination 
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To minimize the impact of trucking operations on the surrounding community and to mitigate 

any potential delays due to public concern, the following actions were taken: 

�	 Developed and implemented haul routes to direct truck traffic away from the 
elementary school and limited trucking operations to regular business hours with no 
trucking during the hours of 7:45 a.m. to 8:45 a.m. and 2:30 p.m. to 3:15 p.m. When 
school was not in session, trucking hours were consistent with the overall site work 
hours of 7 a.m. to 3:30 p.m. (e.g., during summer months and holidays). Careful 
coordination was made to time truck arrivals, loading, and departures within the 
allowed time frames for up to as many as 50 pick-ups and deliveries per day. 

�	 Stationed flaggers at the two bike path crossings to ensure the safety of the public, to 
ensure that trucks had no clinging debris, and to enforce that all loads be properly 
covered prior to exiting the Site. 

�	 Monitored dust levels along Adams Street and Tripp Street to ensure safety of the 
surrounding community and maintained a clean street at the exit of the Site by 
sweeping daily and watering the roads to minimize nuisance dust. 

�	 Maintained regular contact with the residents to proactively address any issues related 
to trucking. 

3.2.7.5 Contained-In Contaminated Media 

As described in Subsection 3.2.4.3.4 Former Lagoon Area, “blue stained” soil was encountered 

in the Former Lagoon Area and adjacent portions of the East Fill and Northwest Fill Areas. The 

blue staining resulted from past disposal practices at the Site which included the consolidation of 

process wastes (sludge) in the Former Lagoon Area. Investigative data determined the material in 

the Former Lagoon Area to be listed hazardous waste. In 1986, the sludge material was partially 

excavated and shipped off-site for disposal, and the lagoon was backfilled with sandy fill. 

In 1992 and 2006, EPA took samples from test pits and borings in the Former Lagoon Area and 

the results indicated residual sludge remained.  

This residual “blue stained” soil was encountered during Phase II excavation activities, as stated 

above. The soil was stockpiled separately and sampled for waste characterization. In addition, 

EPA determined this material was subject to the RCRA “Contained-in” Policy and the 

development of health-based levels (HBL) (or allowable concentrations established via a risk 
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assessment to determine the impact to human health and the environment) for the underlying 

hazardous constituents from the listed hazardous waste.  

As stated in the ROD, under the Contained-in Policy, contaminated environmental media 

(i.e., groundwater, soil, and sediment) that contain concentrations of hazardous constituents 

below HBLs are deemed to be non-hazardous and not contain listed waste. These materials 

would be characterized and disposed of as non-listed wastes; however, the manner of disposal 

would have to be consistent with the assumptions underlying the HBLs established in the risk 

assessment. Materials that contain concentrations of hazardous constituents above the HBLs 

would be handled as listed waste. Characterization of the hazardous constituents in the materials 

would be based on the results of a standard RCRA characteristic analysis. 

To comply with the Contained-in Policy, HBLs were developed for the disposal of the “blue 

stained” material. The HBLs were established for the target disposal facility, Turnkey Recycling 

and Environmental Enterprises (TREE) in Rochester, NH, in accordance with relevant human 

health risk assessment guidance documents from EPA. The risk assessment scenarios focused on 

the exposure of construction workers at the landfill to the subject material during consolidation 

activities. The results from characterization sampling were compared to the calculated HBLs and 

it was determined all “blue stained” soils could be disposed of at the TREE facility. Off-site 

shipment of the material was initiated in March of 2007 and was completed by June 2007. 

Correspondence regarding the disposal of the contained-in contaminated media can be found in 

Appendix K. 

3.2.8 Backfill 

Backfill placement for Phase II activities was limited to grids F and G in the Commercial Area, 

partial backfill of the CID to allow for access to re-excavations in this area, and the partial 

backfill of the Lagoon excavation. Minimal backfill in the SWD was needed as this area was 

formerly wetland/salt marsh. Final grades are to closely mimic pre-manufacturing contours 

(pre 1901) as per the ROD. Prior to installing backfill, excavations were pumped of any standing 

water to allow for access and proper compaction of the material. The clean sandy fill soils used 

to backfill Phase II excavation areas was supplied by Lopes Construction, Inc., Taunton, MA. 
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Sandy fill used to backfill the Phase II areas of excavation were imported from a borrow source 

located in Carver, MA. Prior to the acceptance of this material, WESTON visited the borrow pit 

and collected clean backfill soil samples at a frequency of (1) sample every 1,000 cy of imported 

fill. Clean backfill standards were analyzed and compared against a compilation of the most 

conservative standards including those outlined in the MCP Method 1 for Soil Category S-1 

(S-1/GW-1) for all applicable parameters.  

3.3 PHASE III CONSTRUCTION ACTIVITIES 

3.3.1 Introduction 

Phase III activities were performed after the completion of Phase II remedial activities. 

WESTON began site preparation activities on 16 January 2007. This section documents the 

excavation, on-site processing, and off-site disposal of contaminated soil and sediment 

associated with the Phase III RA for the Site. Site activities were conducted in accordance with 

the revised SOW Addendum for Phase III RA issued by CENAE on 28 November 2006. 

Activities were also governed by the:  

� Record of Decision issued by EPA in March 2000. 

�	 Statement of Work issued by CENAE on 13 November 2006 and the revision made on 
28 November 2006. 

� Remedial Action Work Plan issued by WESTON in July 2006. 

� Addendum No. 001 Remedial Action Work Plan issued by WESTON in April 2007. 

� Construction Quality Control Plan issued by WESTON in July 2006. 

� Accident Prevention Plan issued by WESTON in June 2006. 

� Accident Prevention Plan Amendment No. 1 issued by WESTON in March 2007. 

� Sampling and Analysis Plan issued by WESTON in August 2006. 

�	 Addendum No. 001 Sampling and Analysis Plan issued by WESTON in 
September 2006. 
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�	 Addendum No. 002 Sampling and Analysis Plan issued by WESTON in 
December 2006. 

�	 Addendum No. 003 Sampling and Analysis Plan issued by WESTON in March 2007. 

�	 Addendum No. 004 Sampling and Analysis Plan issued by WESTON in April 2007. 

�	 Addendum No. 005 Sampling and Analysis Plan issued by WESTON in April 2007. 

�	 Transportation and Disposal Plan issued by WESTON in September 2006. 

�	 Environmental Protection Plan issued by WESTON in August 2006. 

�	 Revised Final Environmental Protection Plan issued by WESTON in February 2007. 

�	 Weight of Evidence Study for Potential Tidal Wetland Remediation issued by the 
National Oceanic and Atmospheric Administration (NOAA) in January 2004. 

�	 Atlas Tack PRG Development for the Tidal Wetlands issued by NOAA in 2003. 

The Phase III activities consisted of the following major tasks: 

�	 Site Preparation: DigSafe clearance, water diversion at the Hurricane Barrier, 
clearing, and construction of the transfer pad and solidification bins, Phragmites 
removal, initial survey to establish pre-existing surface elevations, construction of 
check dams, access roads, and installation of a box culvert with slide gate, and sand 
bags to block incoming tides from the work area. 

�	 South of the Barrier Marsh and Creek Bed Excavations: Excavations were required 
to address elevated detections of CoCs south of the Hurricane Barrier. Initial 
excavation depths of 1 to 2 ft in the creek bed and 1 to 3 ft in the tidal marsh were 
required. A total of 8,939 cy of creek bed and marsh sediments were excavated south 
of the Hurricane Barrier. 

�	 North of the Barrier Marsh and Creek Bed Excavation: Remedial activities were 
required to address elevated detections of CoCs located north of the 
Hurricane Barrier. Initial creek bed excavation depths of 2 ft were required north of 
the Hurricane Barrier. Initial tidal marsh excavation depths varied from 2 to 4 ft. The 
total volume of sediment excavated from the marsh and creek bed north of the 
Hurricane Barrier was 23,832 cy. 

�	 Material Handling: Material handling included the solidification of sediments using 
a drying agent (saw dust fines) and the transfer of sediments from the marsh to the 
main site staging area for further processing. Additional handling activities included 
further dewatering and stockpiling prior to waste disposal characterization and future 
off-site disposal. 
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�	 Water Management and Discharge: Multiple structures consisting of box culverts 
and check dams to divert surface and stormwater flowing into the work area had to be 
constructed prior to excavation activities. In addition, excavation dewatering and 
discharge was maintained during this phase. 

�	 Confirmation Sampling: Sampling was conducted according to pre-determined 
frequencies to verify achievement of site cleanup goals in both the creek bed and in 
the marsh.  

�	 Final Surveys: Surveying via the on-site RTK GPS was conducted to facilitate 
activities.  

�	 Transportation and Disposal: Once soils and sediment were profiled and approved 
for disposal at a receiving facility, soils were loaded into dump trailers for off-site 
transport and disposal. 

A chronology of milestone events and dates associated with Phase III activities has been 

included in Table 3-12. 

3.3.2 Mobilization 

Mobilization for Phase III activities was limited to the equipment that was used to perform the 

excavation of sediment located SOB. Charter began to mobilize equipment and materials SOB 

on 22 January 2007. The decision to begin excavation activities SOB was made in an attempt to 

take advantage of the below freezing temperatures that had caused the upper layers of the marsh 

surface to freeze solid. The upper layer of the marsh being frozen allowed for a more stable work 

surface during marsh excavation. The initial round of excavations were performed without the 

use of crane mats or other composite type matting system, and destruction of the surrounding 

marsh was minimized. However, haul routes that were used repeatedly by the tracked crawlers 

did require the construction of dedicated haul roads. A description of the equipment and 

materials mobilized to the Site to perform marsh excavation activities included the following: 

� John Deere 200 Excavator 

� Hitachi 150 Excavator 

� Komatsu Tracked Crawler Dumps (2) 

� Interlocking bin blocks (30) 

� 20-cy Roll-off containers (with gasket fitted doors) (4) 

� Rip Rap 

� Saw dust 
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Table 3-12 

Chronology of Milestone Dates for Phase III Activities 

Milestone Dates 

Activities Start Date Completion Date 

25 January 2007 Notice to Proceed 

9 January 2007 11 January 2007 Removal of phragmites South and North of the Barrier 

16 January 2007 17 January 2007 Installation of 800 ft of haul road across the SWD 

19 January 2007 22 January 2007 Installation of Transfer Station South of the Barrier (SOB) 

31 January 2007 1 February 2007 Installation of Box Culvert SOB 

24 January 2007 2 February 2007 Installation of 300 ft of Haul roads SOB 

31 January 2007 1 February 2007 Installation of Check Dams SOB 

5 February 2007 9 February 2007 Excavation of Boys Creek SOB 

10 February 2007 9 March 2007 Initial Excavation SOB, West of Boys Creek 

1 March 2007 11 March 2007 Re-Excavation of Boys Creek SOB 

7 March 2007 27 March 2007 Initial Excavation north of the barrier (NOB), East of Boys 
Creek 

12 March 2007 24 August 2007 Re-excavations SOB, West of Boys Creek 

10 April 2007 29 May 2007 Re-excavations NOB, East of Boys Creek 

10 April 2007 24 April 2007 Dewatering of CID and infiltration basin to Priests Cove 

13 April 2007 26 April 2007 Transportation and Disposal of “Contained-In” soils 
(originating from Phase II Excavations) 

18 May 2007 14 June 2007 Initial Excavation NOB, West of Boys Creek 

7 June 2007 27 June 2007 Re-excavations NOB, West of Boys Creek 

10 July 2007 13 July 2007 Initial Excavation SOB, East of Boys Creek 

10 April 2007 20 September 2007 Excavation of Girls Creek Tributary, Boys Creek, and 
northern drainage swale 

23 August 2007 24 August 2007 Re-excavations SOB, East of Boys Creek 

5 March 2007 28 September 2007 Transportation and Disposal of Sediment Originating from 
SOB 

4 April 2007 26 July 2007 Transportation and Disposal of Sediment Originating from 
NOB 
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3.3.3 Site Preparation and Support Activities 

The site preparation effort and support activities for Phase III activities consisted of the 

following tasks: 

3.3.3.1 Utility Clearance 

Seventy two hours prior to commencing intrusive activities, DigSafe was contacted for 

notification to utility owners to provide the location of their underground utilities that may be 

positioned on or adjacent to the Site and the active work area. The local water and sewer 

departments were also contacted to mark the locations of their services. 

3.3.3.2 Clearing of Phragmite Stands 

The purpose of clearing the phragmite stands within the areas of marsh excavations was to 

reduce the volume of debris and to allow for an accurate pre-topographic survey of the limits of 

disturbance. Phragmites stands were removed by using an excavator mounted with a 

brontosaurus attachment. 

3.3.3.3 Transfer Station Construction 

The transfer station was constructed to provide a work area capable of sustaining a high volume 

of heavy equipment; it was used for the crawler dumps to transfer excavated sediments to 

stabilization bins and roll-offs staged within this area. Background soil samples (pre-intrusive 

activities) were collected within the limits of the transfer station footprint after clearing activities. 

The footprint of the transfer station was approximately 100-ft by 50-ft pad; comprised of 2-inch 

minus, dense grade material, backfilled to a depth of 1 to 2 ft and the surface reinforced with rip 

rap and ¾-inch stone. 
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3.3.3.4 Solidification Bin Construction 

Two solidification bins were constructed out of (15) 2-ft by 2-ft by 6-ft bin blocks (capacity of 

28 cy per bin), lined with 40-millimeter polyethylene liner (seams glued), with ¾-inch steel 

plates placed over the liner for integrity protection.  

3.3.3.5 Pre-existing Topographic Survey 

The RTK GPS utilized for Phase II activities was similarly utilized to produce survey data to 

capture the pre-excavation and post-excavation surface conditions. Data generated via the 

RTK GPS was employed to verify excavation depths and produce volumes for subcontractor 

payment and project reporting requirements. Additional discussion of the use of this technology 

during the RA is provided in Section 4. 

3.3.3.6 Water Diversion 

3.3.3.6.1 Box Culvert Installation 

Tides entering Boys Creek from the south (Buzzards Bay) were controlled by operating a 

¼-inch steel plate gate secured to one of two box culverts (9.5 ft by 4.5 ft by 5.5 ft) installed near 

the mouth of Boys Creek. In addition, the drop gate at the Hurricane Barrier was operated to 

control the water entering from the north; a 4-inch dry prime pump was used to control the water 

NOB, pumping it past the box culvert. Once the box culverts were installed, low permeability silt 

aggregate was backfilled and keyed into the sides of the box culvert. This material was then 

covered with a non-woven geotextile, and finally reinforced with a layer of 8-inch rip rap along 

the slopes and top sections. 

3.3.3.6.2 Check Dam Installation 

A check dam was installed approximately mid-way across Boys Creek, SOB. The check dam 

was constructed by placing two rows of interlocking bin blocks across the creek, approximately 

15 ft apart, backfilling between the rows of interlocking bin blocks with the low permeability silt 
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aggregate, and reinforcing the surface with a covering of 8-inch rip rap. The installation of this 

check dam provided a temporary crossing for the crawlers. It also served to contain upstream 

waters which were by-passed and pumped downstream of the areas to be remediated.  

3.3.3.6.3 Sump Pump Installation 

A dedicated sump pump was initially installed NOB to control water entering from the north, up 

gradient of the drop gate in the Hurricane Barrier; a 4-inch dry prime diesel pump and aluminum 

4-inch piping were used to cross  over the barrier from the north to the south side of the barrier; 

from the toe of the south side of the barrier, lay-flat hose carried the water south of the check 

dam where it was allowed to flow to the box culvert where another 4-inch dry prime diesel pump 

would then pump the water over the box culvert, to Priests Cove. 

Upon completion of the Boys Creek SOB excavation, the piping over the barrier was abandoned 

and water was allowed to pass through the culvert running through the barrier up to the location 

of the check dam crossing. A 4-inch dry prime diesel pump was then installed at the check dam 

to pump the water over the check dam, allowing the water to flow to the dedicated pump at the 

box culvert. 

All sumps were constructed by excavating a depression and lining it with a layer of 8-inch 

rip rap. All discharge locations were constructed by lining the exposed surfaces with a layer of 

8-inch rip rap. 

3.3.3.7 Air Monitoring 

During active phases of the work, ambient air monitoring was conducted to determine 

particulate concentrations along the perimeter of the closest year round residence SOB in 

accordance with the procedures provided in RAWP (WESTON, 2006b) and Air Monitoring Plan 

(Subsection 2.1.5) in the SAP (WESTON, 2006e), and Addendum 1 to the APP 

(WESTON, 2006a). Two air monitoring stations were established around the perimeter of 

32 Scott Street. 
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The action level observed throughout field activities was 150 μg/m3 averaged over a normal 

work day. This was the same action level used during Phase II activities and the procedure and 

type of equipment used is further explained in Subsection 3.2.3.8 Air Monitoring of this report. 

During Excavation activities SOB, no exceedances were observed above the 150 μg/m3 action 

limit.  

3.3.3.8 Access/Haul Roads 

3.3.3.8.1 South of the Barrier 

During project scoping discussions, haul road construction was not included for excavation 

activities SOB. It was anticipated that excavation activities occurring during the winter months, 

when the marsh area is frozen, would provide a ground surface that would not warrant the 

construction of haul roads. However, during the installation of the box culvert sections, it 

became apparent that constant trafficking of heavy equipment over dedicated haul routes would 

break through the frozen marsh surface and expose the soft marsh below. In an attempt to limit 

disturbance to the marsh, three sections of haul roads were constructed to finalize site 

preparation for excavation activities located in Boys Creek and throughout the adjacent salt 

marsh.  

Haul road construction included the placement of non-woven geotextile over the existing salt 

marsh, topped with a 1 to 2 ft layer of 8-inch rip rap. The widths of these haul roads were limited 

to 14 to16 ft. 

The following sections of haul roads were constructed: 

�	 A 160-lf section of haul road extending from the end of Egypt Lane to the location of 
the box culvert near the mouth of Boys Creek. This road was used to construct the 
abutments on both sides of the box culvert, and complete excavation and restoration 
activities west of Boys Creek. 

�	 A 210-lf section of haul road was installed along the east side of Boys Creek, from 
the transfer station to the check dam/crossing. This haul road was used to construct 
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the check dam/crossing near the Hurricane Barrier and served as the main haul road 
to remove sediments from both Boys Creek and the salt marsh. 

�	 A 430-lf section of haul road was installed along the east bank of Boys Creek, parallel 
with the creek, to remove the sediments from the east and west bank and bottom of 
the creek. 

Figure 15 illustrates the location of the water diversion and material handling features 
constructed SOB. 

3.3.3.8.2 North of the Barrier 

Approximately 800 ft of haul road construction was needed to support excavation activities both 

north and south of the barrier. This haul road was installed through the SWD, across the Marsh 

and Creek Bed Areas, and tied into Egypt Lane along the northern toe of the barrier crossover. 

Material utilized for the road was a combination of the sandy backfill and 4 to 8-inch rip rap. 

Road material was removed as part of final site restoration.  

3.3.4 Sediment Excavation 

Excavation work consisted of the removal of sediment and marsh soil, solidification/dewatering, 

and transportation of these materials located north and SOB and Boys Creek. 

3.3.4.1 Sequence Overview 

The removal action involving the marsh and Boys Creek was based on chemical data collected 

from the RI and Bioavailability Study, chemical data from the December 2007 Boys Creek, and 

marsh pre-characterization sediment sampling event, and known past disposal practices. As 

mentioned earlier in this document, the decision to begin excavation activities SOB was made in 

an attempt to take advantage of the below freezing temperatures that had caused the upper layers 

of the marsh surface to freeze solid; thus, allowing for a more stable work surface during marsh 

excavation and minimizing the need for additional crane mats and/or other composite type 

matting systems. 
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Phase III excavation activities were executed by observing the following sequence: 

1st 5 February 2007 – 9 February 2007 Initial Excavation of Boys Creek SOB 

2nd 11 February 2007 – 9 March 2007 Initial Excavation SOB, West of Boys Creek 

3rd 7 March 2007 – 27 March 2007 Initial Excavation NOB, East of Boys Creek 

4th 1 March 2007 – 11 March 2007 Re-Excavation of Boys Creek SOB 

5th 12 March 2007 – 24 August 2007 Re-Excavations SOB, West of Boys Creek 

6th 10 April 2007 – 29 May 2007 Re-Excavations NOB, East of Boys Creek 

7th 27 April 2007 – 16 May 2007 Excavation of Girls Creek Tributary, Boys Creek NOB, and 
Northern Drainage Swale 

8th 18 May 2007 – 14 June 2007 Initial Excavation NOB, West of Boys Creek 

9th 7 June 2007 – 27 June 2007 Re-Excavations NOB, West of Boys Creek  

10th 10 July 2007 – 13 July 2007 Initial Excavation SOB, East of Boys Creek 

11th 23 August 2007 – 24 August 2007 Re-Excavations SOB, East of Boys Creek 

3.3.4.2 South of the Barrier Creek Excavation 

Heavy equipment used for this task south of the Hurricane Barrier included two tracked 

excavators (Hitachi 150 and PC200) and two crawler dump trucks. The average excavation and 

material processing was approximately 210 cy per day for remedial activities in the creek bed 

SOB. The locations identified on Figure 14C indicate the limits of excavation that were observed 

for this activity. 

Creek excavation was divided into three cells with approximate excavation limits as described 

below (working north to south): 

� Cell # 1: 150 lf by 1 ft in depth; east and west banks 2-ft horizontal cut 
� Cell # 2: 140 lf by 2 ft in depth; east and west banks 2-ft horizontal cut 
� Cell # 3: 100 lf by 1 ft in depth; east and west banks 2-ft horizontal cut 

Creek excavation commenced on the western side of the creek and progressed north to south, 

followed by removal at locations identified on the eastern side of Boys Creek from north to  

south. Surface water was not allowed to pass through this section of the creek until confirmatory 

samples indicated that clean-up objectives had been met. Upstream waters were captured NOB 
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and pumped over the barrier and discharged south of creek bed excavation limits. Sediment 

excavated from the creek was transported by the crawlers to the solidification bins where they 

were solidified by means of blending saw dust into the saturated sediments. The saw dust 

particles captured and absorbed the excess moisture which aided in the loading and transport of 

this material to the stockpile staging area located NOB. 

Approximately 400 cy of sediment was anticipated for the initial removal. Due to the natural 

tendency of the unstable, saturated, sediment to slough in from the sidewalls, a total of 841 cy of 

sediment was removed from this excavation to ensure that all of the material was fully recovered 

and removed from these excavation limits. However, confirmation sampling later revealed the 

majority of this material required excavation due to exceedances of the cleanup goals. 

3.3.4.3 Marsh Excavation South of the Barrier 

Marsh excavation SOB occurred after creek 

bed excavation. The same heavy equipment 

as mentioned in Subsection 3.3.4.2 was used 

to perform this activity. The average 

excavation and material processing was 

approximately 180 cy per day for remedial 

activities in the marsh SOB. The locations 

identified on Figure 14C indicate the limits 

of excavation that were observed for this 

activity. 

As stated previously, marsh excavation was executed during the winter months to take advantage 

of the stable work surface provided by the upper layers of the marsh being frozen at that time of 

year. Marsh excavation activities commenced on 10 February 2007; along the western side of the 

creek by the toe of the Hurricane Barrier and progress northwest to southeast. 

The initial round of excavation was performed without the procurement of additional crane mats 

or composite matting systems. The initial limits of excavation were completed on 9 March 2007. 
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Confirmatory sample data confirmed that clean-up levels had not been achieved at numerous 

locations throughout the marsh. It was evident 

that additional re-excavations would have to be 

performed to address these locations. By this time 

of the year, the frost layer that had provided a 

beneficial work surface during the winter months 

had melted and softened. Additional engineering 

controls were necessary to execute the re-

excavations. On 27 March 2007, Dura Mats were 

mobilized and installed throughout the marsh to address the re-excavations and backfill 

operations SOB. The Dura Mat system remained on-site until backfill operations were completed 

SOB. 

The same material handling practices were 

employed for marsh soil removal as was utilized 

during the creek sediment removal operation (see 

above). 

During excavation activities, tidal water was not 

allowed to pass through the mouth of Boys Creek. 

The box culvert barrier that was installed at the 

creek prevented average tides from flooding the 

marsh. Dry prime diesel pumps were used to control the upstream surface waters, diverting the 

water away from the areas of excavation and discharging into to Priests Cove, then to 

Buzzards Bay. 
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During the 6-month period of marsh excavation 

SOB, 13 days of lost time were attributed to above 

average high tides >4 ft above mean sea level and 

rain fall > 1 inch of observed precipitation. During 

these periods, the tidal waters would rise above the 

box culvert barrier and flood the entire marsh. To 

facilitate 

the natural 

drainage 

of the marsh during these high tides, the steel slide gate 

installed on the box culvert would have to be removed 

on the out going tides and then re-installed prior to the 

incoming tide.  

Approximately 2,900 cy of soil was anticipated for the 

initial removal. As a result of re-excavations based on 

confirmatory sample data not meeting clean-up criteria, a total of 8,098 cy of soil was removed 

from the marsh located SOB. 

3.3.4.4 Excavation North of the Barrier 

Once excavation activities SOB were underway and the inventory of stockpiled soil located in 

the staging area was being maintained at a manageable capacity of approximately 9,000 cy, 

excavation activities were initiated NOB, east of Boys Creek. The marsh areas located east of  

Boys Creek were excavated first in attempts to utilize the infiltration basin (located in the marsh 

excavation limits, west of the creek) for discharge of groundwater encountered during 

excavation. 
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 Equipment that was used for the SWD excavations were used for Phase III activities, including a 

large excavator (PC300) and one to two off-

road dump trucks. The average productivity 

of work in the marsh and creek bed NOB was 

approximately 440 cy per day. These areas of 

excavation were removed within 3 ft of the 

creek. The remaining 3 ft of soil along the 

creek served as a barrier between the creek 

and the excavated areas, allowing for the 

surface water to follow its normal path.  

Upon the completion of east and west of the 

creek excavation limits located NOB, the 

remaining 3-ft barrier and creek bed bottom 

were removed. Initial excavation depths 

NOB were 4 ft within the southwestern 

portion of the area and 2 ft in remaining 

areas (see Figure 11). Excavation proceeded 

southwest to northeast with the footprint of 

the infiltration basin removed last. Prior to 

the excavation west of the Boys Creek (along 

the eastern limit of the CID), and 

abandonment of the infiltration basin, 

standing accumulated rainwater that was remaining in the excavation footprint of the CID and 

infiltration basin had to be dewatered to continue excavation activities west of the creek.  

Under the supervision of EPA, the water contained within the footprint of the former CID 

excavation and infiltration basin was pumped directly to Priests Cove. A dedicated 6-inch 

vacuum assist pump and 1,500 lf of aluminum rigid discharge hose was mobilized to the Site to 

perform this task. The hose was installed from the southern limit of the CID, over the Hurricane 
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Barrier, and across the western portion of the salt marsh located SOB. A water filtration bag was 

fastened to the last section of discharge piping to capture sediment prior to discharging to 

Priests Cove. 

Prior to initiating the discharge operation, water samples were collected for laboratory analysis at 

four locations: the proposed source pumping location (e.g., intake location in the CID excavation 

footprint), at the discharge point in Priests Cove, in Boys Creek just north of the Site, and at the 

Hurricane Barrier. Water quality data included dissolved metals, conductivity, pH, and dissolved 

oxygen. During discharge operations, wet chemistry samples were collected for turbidity at three 

locations: upstream of the pumping location, at the pumping location, and at the discharge point 

at Priests Cove. Turbidity levels were monitored such that the difference between readings 

upstream of the pumping location and at the discharge point was not to exceed 5 Nephelometric 

Turbidity Units (this criteria was never exceeded during the pumping operation). All hoses and 

connections were inspected during the operation and the integrity of the filtration bag and 

engineering controls at the intake and discharge points were checked regularly. At the 

completion of each discharge event (within 12 hours or one tide cycle), samples were again 

collected for laboratory analysis for metal CoCs and the wet chemistry parameters listed above at 

the same locations listed for pre-pumping monitoring. Approximately 800,000 gallons of 

accumulated rainwater were discharged from the Site to Priests Cove. Additional information 

regarding the development of this discharge operation was discussed previously in this section 

and can be found in Appendix K. 

The total volume of marsh and creek bed areas north of the Hurricane Barrier to be excavated 

was estimated to be 18,800 cy. As a result of re-excavations based on confirmatory sample data 

not meeting clean-up criteria, a total of 23,832 cy of sediment was removed NOB. 

A summary of the amount of sediment excavated from the marsh and creek bed both north and 

south of the Hurricane Barrier, waste determination, and location of receiving facilities can be 

found in Table 3-13. 
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Table 3-13 

Marsh and Creek Bed Excavation Summary 

Material Disposal 
Classification Disposal Site 

Amount of Material 
Hauled Off-site 

(Tons) 

COMM-94 

Taunton Landfill, Marion, MA 
Greenwood Landfill, Worcester, MA 
Bourne Landfill, Bourne, MA 23,762 

COMM-97 (Lined) 
Taunton Landfill, Taunton, MA 
Greenwood Lanfill, Worcester, MA 10,104 

Subtitle-D TREE, Rochester, NH 2,284 
Notes: 


COMM-94 - MassDEP Policy Number COMM-94-007: Sampling, Analysis, Handling & Tracking Requirements 

for Dredged Sediment Reused or Disposed at Massachusetts Permitted Landfills 


COMM-97 –MassDEP Policy Number Comm-97-001: Reuse & Disposal of Contaminated Soil at Massachusetts 

Landfills 


Subtitle-D – RCRA – Subtitle-D (non-RCRA hazardous) 


Backfill 

Backfill included under Phase III activities included only those areas excavated NOB. Backfill 

activities located SOB were addressed during the Restoration phase of the project and are 

outlined in the proceeding sections of this report (see Subsection 3.4.4.1 Backfill South of the 

Barrier). 

The areas of excavation NOB were backfilled with 

common fill imported from (3) borrow pits: Harju 

Pit, Carver, MA, McCarthy Pit, Wareham, MA, 

and the Gilmore Pit located in Carver, MA. The 

locations of these pits are provided in Captions 3-1 

and 3-2. G. Lopes Construction, Inc., Taunton, MA 

served as the main supplier and transporter of all 

off-site fill material used on-site. Prior to accepting 

Caption 3-1 
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any backfill material on-site soil samples were 

collected at a frequency of one sample per 

1,000 cy. WESTON visited each borrow source 

to collect the soil samples and to examine the 

surrounding area for signs of environmental 

non-compliance issues. 

In addition, routine “spot” checks were made 

throughout the duration of the project to ensure 

that the imported soils were loaded from their 

respective source locations. Backfill samples 

were analyzed for Target Compound List (TCL) VOCs, TCL SVOCs, Target Analyte List 

metals, PCBs, pesticides, herbicides, and total petroleum hydrocarbons (gasoline-range 

organics/diesel range organics). Results were compared to MCP Method 1 S-1/GW-1 standards.  

Backfill was accomplished via a combination of direct dumping and using off-road dump 

trucks. Generally grading and compaction was 

performed by using a the Komatsu LGP Dozer. 

If site conditions were unfavorable and ground 

conditions unstable to support the weight of the 

dozer, the excavators were used to cast and grade 

the areas receiving backfill. Approximately 

12,405 cy of common fill was used to backfill 

and achieve rough restoration grades NOB. 

Caption 3-2 
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3.4 FINAL SITE RESTORATION 

3.4.1 Introduction 

WESTON began final site restoration activities in early April 2007 in accordance with: 

�	 The proposal submitted on 21 March 2007 based on the CENAE “Statement of 
Work Addendum for Phase III RA, Atlas Tack Corporation Superfund Site, 
Fairhaven, MA,” dated 13 November 2006 and revised 28 November 2006. 

�	 The Wetlands Restoration Cost Comparison-Alternative 2 submitted to CENAE on 
12 January 2007. 

�	 The technical approach illustrated in the WESTON Final Restoration Plan dated 
February 2007. 

� Teleconferences held with CENAE on 29 January 2007 and 1 March 2007. 

�	 Revisions based on negotiations held with CENAE, WESTON, and Charter on 
10 April 2007, in addition to subsequent teleconferences held on 16 April 2007 and 
17 April 2007. 

Activities were also governed by the:  

� Record of Decision, issued by EPA in March 2000. 

�	 Statement of Work issued by CENAE on 13 November 2006 and the revision made on 
28 November 2006. 

� Remedial Action Work Plan issued by WESTON in July 2006. 

� Addendum No.001 Remedial Action Work Plan issued by WESTON in April 2007. 

� Construction Quality Control Plan issued by WESTON in July 2006. 

� Accident Prevention Plan issued by WESTON in June 2006. 

� Accident Prevention Plan Amendment No. 1 issued by WESTON in March 2007. 

� Sampling and Analysis Plan issued by WESTON in August 2006. 

� Addendum No. 001 Sampling and Analysis Plan issued by WESTON in September 2006. 

� Addendum No. 002 Sampling and Analysis Plan issued by WESTON in December 2006. 

� Addendum No. 003 Sampling and Analysis Plan issued by WESTON in March 2007. 
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� Addendum No. 004 Sampling and Analysis Plan issued by WESTON in April 2007. 

� Addendum No. 005 Sampling and Analysis Plan issued by WESTON in April 2007. 

� Transportation and Disposal Plan issued by WESTON in September 2006. 

� Environmental Protection Plan issued by WESTON in August 2006. 

� Revised Final Environmental Protection Plan issued by WESTON in February 2007. 

This section documents the restoration of the SWD, Marsh and Creek Bed Areas located both 

north and south of the Hurricane Barrier at the Site. 

3.4.2 Restoration Goals and Objectives 

In the ROD, EPA identified the following restoration goal: 

“Once the contamination is removed from the various site areas, each area will 
be regraded and revegetated to its original pre-contamination condition to the 
extent possible. Salt marsh areas that are excavated to remove contamination will 
be regraded and revegetated to approximate the original conditions of the areas 
remediated. Erosion protection will be provided in each area, as appropriate, to 
prevent bank scouring and erosion.” 

As stated in the CENAE Request for Proposal for Modification to Task Order No. 0003 to 

Contract No. W912WJ-05-D-0009, Phase II RA, Atlas Tack Corporation Superfund Site, 

Fairhaven, MA, Task 6 Final Restoration Plan (WESTON, 2007b):  

“The restoration plan will include backfilling and placement of clean soils to 
restore the land to its original (pre-1901) pre-fill contour onto the Solid Waste 
and Debris Area, and restoration of the property consistent with the anticipated 
future use of this Area. If restoration to the original (before 1901) pre-fill 
contours is deemed impracticable, then restoration shall result in an ecologically 
valued land use. Reference Figure 4 of the ROD and the September 2004 
Regrading Plan prepared by the Corps for information on approximate final 
contours of the Site. Any areas to be restored as marsh will be included in the 
Phase 3 effort.” 

EPA and CENAE developed a Restoration Plan that focused on constructing a combination of 

tidal and non-tidal (freshwater) wetlands that minimize the Phragmite australis (common reed) 
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habitat and the need for intensive maintenance. In addition, as part of the plan, grading along the 

western boundary of the marsh would match pre-fill contours. 

3.4.3 Sequence Overview 

Restoration activities began in late April 2007 and operations coincided with Phase III activities 

previously discussed in Subsection 3.3: Phase III Construction Activities of this report. 

A chronology of milestone events and dates associated with Restoration Activities for areas 

SOB, NOB, and within the Commercial Areas is included in Tables 3-14, 3-15, and 3-16. 

Table 3-14 


Chronology of Milestone Dates for Restoration Activities South of the Barrier 


Milestone Dates 

Start Date Completion Date Activities 

25 April 2007 8 September 2007 Backfilling With Common Fill and Sandy Loam SOB 

11 July 2007 23 September 2007 Installation of Coir Logs Along Creek Banks SOB 

16 July 2007 24 August 2007 Installation of  Erosion Control Matting SOB 

30 August 2007 31 August 2007 Removal of Check Dam SOB 

8 September 2007 8 September 2007 Phragmite Treatment 

12 September 2007 13 September 2007 Removal of Solidification Bins  

15 September 2007 October 3 2007 Installation of Low and high Marsh Plantings SOB 

18 September 2007 19 September 2007 Removal of Box Culvert SOB 

20 September 2007 24 September 2007 Removal of Haul Roads SOB 

12 November 2007 16 November 2007 Egypt Lane Repairs 
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Table 3-15 

Chronology of Milestone Dates for Restoration Activities North of the Barrier 

Milestone Dates 

Start Date Completion Date Activities 

30 May 2007 4 June 2007 Backfilling of 3% Organic Loam NOB East of Creek 

5 June 2007 6 June 2007 Installation of Upland Plants, East of Creek 

22 June 2007 24 August 2007 Berm Construction 

9 July 2007 23 August 2007 Spillway Construction 

9 July 2007 15 September 2007 Installation of Low Marsh Plants 

11 July 2007 16 July 2007 Backfilling of Sandy Loam NOB West of Creek 

11 July 2007 23 July 2007 Island Construction 

13 July 2007 3 August 2007 Backfilling of 6% Organic Loam Freshwater Wetland 

23 July 2007 23 September 2007 Installation of Erosion Control Blankets (ECB) at islands, 
wetland dike, Boys Creek, and along uplands 

23 July 2007 10 August 2007 Installation of Freshwater Plants  

24 July 2007 24 July 2007 Removal of Access Roads 

23 September 2007 23 September 2007 Phragmite Treatment 

26 September 2007 28 September 2007 Tub Grinding of  Brush from Clearing Efforts 

29 September 2007 31 October 2007 Installation of Perimeter Fence 

29 September 2007 1 October 2007 Installation of Boulder Barricade 

29 September 2007 1 October 2007 Install Woody Debris 

1 October 2007 5 October 2007 Installation of Low Marsh Plants, Boys Creek 
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Table 3-16 

Chronology of Milestone Dates for Restoration Activities in the Commercial Area 

Milestone Dates 

Start Date Completion Date Activities 

30 August 2007 30 August 2007 Removal of Former Septic Tank 

30 August 2007 6 September 2007 Removal of Stockpile Staging Area 

4 September 2007 10 September 2007 T&D of Crushed Concrete and Brick Debris 

7 September 2007 13 September 2007 Removal of Asphalt Dewatering Pad/Reservoir  

7 September 2007 13 September 2007 Excavation of Grids S and T 

14 September 2007 17 September 2007 Regrading of Commercial Area 

17 September 2007 19 September 2007 Pb Pit Removal 

24 September 2007 26 September 2007 Installation of (8) Monitoring Wells 

1 October 2007 3 October 2007 Haul Road Removal 

1 October 2007 3 October 2007 Placement of Loam 

1 October 2007 4 October 2007 Hydroseeding 

8 October 2007 9 October 2007 Decontamination Pad Removal 

25 October 2007 25 October 2007 Seeding With Wildflower Mix 

8 November 2007 9 November 2007 Demobilization of Trailers 

3.4.4 Restoration Activities South of the Barrier 

3.4.4.1 Backfill South of the Barrier 

In order to restore the tidal 

marsh to pre-excavation 

grades, suitable backfill was 

required to be imported and 

placed SOB over a disturbed 

area of approximately 2 acres. 

Suitable backfill consisted of 

both common fill (4,725 cy) 
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and sandy loam (0 to 2.34% Organic content) fill (1,939 cy). Common fill was placed from a 

depth of 3 ft or shallower to a depth of 6 inches below grade. Sandy loam fill was placed 

between 0 and 6 inches below grade on top of the common fill (where applicable). The final 

grades for the sandy loam fill matched the pre-excavation elevations. At various locations 

throughout the marsh, approximately 0.47 acres, restoration grades were kept at an elevation 

ranging from 0.0 ft to 1.4 ft to encourage sustainable colonies of low salt marsh plantings, 

Spartina alterniflora (saltmarsh cordgrass), and to prevent the invasive Phragmites australis 

(common reed) from encroaching into these areas of restoration. Both sandy loam fill and 

common fill met the requirements for material used as backfill SOB.  

Common backfill, borrow, or fill material used during restoration activities included sand 

containing no more than 20% silt, 5% clay, 20% coarse fragments, and contained at least 2% 

organics. The material contained no rocks or debris over 3 inches in diameter. All backfill, 

borrow, and/or fill material was approved by the on-site CENAE-Contracting Officer 

Representative (COR) prior to proceeding with any restoration activities. 

3.4.4.2 Erosion Control 

3.4.4.2.1 Coir Logs 

Coir logs were installed along the banks of Boys Creek where excavations impacted areas at a 

depth greater than 2 ft. These areas 

required the installation of coir logs 

stacked two high and anchored laterally 

with a minimum of three duckbill 

anchors. Coir logs were fastened to the 

anchors using 8 gauge cable. 

Approximately 1900 lf of 

12-inch diameter by 10-foot long’ coir 

logs and 570 duckbill anchors were 

installed along the banks of 

Boys Creek. 
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3.4.4.2.2 Erosion Control Blankets 

Following backfill and grading 

activities within the tidal marsh, 

biodegradable erosion control blankets 

(ECB) were installed over an area of 

approximately 2,000 square yards along 

the banks of Boys Creek and its 

tributaries. The type of ECBs installed 

included a combination of ECX-1 

Single Net Excelsior Rolled Erosion 

Control Product and ECX-2 Double 

Net Excelsior Rolled Erosion Control Product (see Table 3-17).  

The ECB matting was placed at all disturbed locations adjacent to either the creek or creek 

channels where restoration was required (due to excavations and/or redigs). The matting was 

oriented parallel to the creek and placed over the backfill beginning at the bottom of slope 

(ECX-2 coarse), working up the slope a distance of approximately 6 to 12 ft (ECX-1 coarse), 

depending on the slope of the disturbed bank. The ECBs were keyed-in at the top of the slope by 

excavating a 6-inch swale, laying the edge of the ECB mat in the swale, installing landscape 

staples, and then backfilling and compacting the trench. Matting was not placed along the marsh 

bed (or creek bottom) or in the remaining 1.2 acres of the restored marsh that were relatively flat. 

This area represents a frontage of approximately 1,675 lf of banking. Following the placement of 

the erosion control matting, the area was planted with both low and high saltwater marsh plant 

species (see Subsection 3.4.4.7 Planting of this report). 

3.4.4.3 Check Dam Removal 

The temporary check dam located in the creek just south of the hurricane dike was removed 

following completion of backfilling along the western section of marsh. The check dam 

consisting of two outer perimeter rows of bin blocks (20 total), filled with a clay plug and 

re-enforced with rip-rap was removed. The bin blocks measuring 2 ft wide by 2 ft high by 6 ft 
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long each was transported to the staging area and stockpiled. The bin blocks were 

decontaminated by power washing to allow for re-use. The rip-rap was transported NOB and 

placed as common fill material in the fire reservoir. The underlying sediment (along the creek 

bed) was re-graded to match both upstream and downstream elevations.  

Table 3-17 

Erosion Control Blanket Product Information 

ECX-1 excelsior single net blanket  

Ideal for erosion protection and the establishment of vegetation for up to 12 months, the 

ECX-1 is an erosion control blanket designed for moderate flow channels and 3:1 to 2:1 

slopes. The blanket is made of 100% aspen wood fiber, stitched with degradable thread to 

a single layer of photodegradable polypropylene netting.  

Net:  Lightweight accelerated photodegradable polypropylene 

Fiber Matrix: 100% Aspen wood(0.625 lbs/yd2) 


Thread:  Degradable
 

Permissible Shear Stress:  1.8 psf (lbs/sg-ft) 


ECX-2 excelsior double net blanket  

Ideal for erosion control protection and the establishment of vegetation for up to 24 months, 

the ECX-2 is an erosion control blanket designed for moderate flow channels and 2:1 to 

1.5:1 slopes. The blanket is made from 100% aspen wood fiber, stitched with degradable 

thread between two layers of degradable polypropylene netting.  

Top Net:  Lightweight photodegradable polypropylene 

Bottom Net: Lightweight photodegradable polypropylene 


Fiber Matrix: 100% Aspen wood(0.625 lbs/yd2) 


Thread:  Degradable
 

Permissible Shear Stress:  2.03 psf (lbs/sg-ft) 
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3.4.4.4 Invasive Species Control 

Prior to planting SOB, herbicide was applied to the Phragmites australis, or common reed 

colonies located along the southern toe of the Hurricane Barrier, eastern, and western limits of 

the marsh. As mentioned in Subsection 3.4.2 Restoration Goals and Objectives, one of the 

restoration goals was to control the common reed throughout the areas of disturbance. Due to the 

invasive nature of the common reed, and its ability to form a dense mat, preventing other plants 

from growing, it was determined that these existing colonies located outside of the disturbed 

areas should receive an application of herbicide to prevent the common reed rhizomes from 

spreading into the areas that were to receive juvenile saltwater marsh plantings.  

Herbicide application was performed prior to installing the plants to avoid any overspray from 

harming juvenile plantings. Application of the herbicide was performed by Charter under the 

supervision of a licensed Commonwealth of Massachusetts Pesticide Applicator and in 

accordance with the Massachusetts Pesticide Control Act, MGL 132 B, and the Pesticide Bureau 

Regulations, 333 CMR 1-13. 

The herbicide agent used was AquaMaster® developed by the Monsanto Company. According to 

the Technical Specification, “AquaMaster is a non-selective aquatic herbicide that controls 

emerged vegetation in environments where water is present. AquaMaster is highly effective on 

more than 190 species of emerged weeds, including a wide range of annual and perennial 

grasses, broadleaf weeds and sedges. It works in most aquatic settings better than other weed 

control options, because it offers application flexibility. Glyphosate, the active ingredient in 

AquaMaster herbicide, has favorable environmental characteristics, such as degradation over 

time in soil, sediment, and natural waters, and tight binding to most soils and sediment, which 

reduces bioavailability soon after application.”; AquaMasterTM Technical Sheet, January 2002. 

AquaMaster was applied by using back-pack sprayers designed to spray small droplets over the 

entire plant (stems and leaves). Applicators used care to treat only the target species, and not 

desirable neighboring vegetation. This activity was performed in September 2007. At this time of 

the year, the plant is actively translocating nutrients to the root mass in preparation of winter 

dormancy which results in effective translocation of herbicide to the roots, thus, killing the plant 
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in the process. Another herbicide application was performed in the September of 2008 to ensure 

that these colonies do not pose a threat to the newly installed plants. 

3.4.4.5 Solidification Bin Removal 

The two solidification bins that were used to solidify the saturated sediments prior to transport 

were removed during restoration activities. The gravel pads were scraped to a depth of 6 inches. 

The gravel was recovered and relocated NOB where it was placed into one of the 

characterization sediment stockpiles for off-site disposal. Bin blocks used to contain the 

sediment were also removed and transported to the staging area where they were decontaminated 

with a pressure washer. 

3.4.4.6 Staging Area Disassembly 

Once the solidification pads were disassembled, the 100-ft by 50-ft staging area was removed to 

the pre-existing marsh elevations. The gravel was recovered and relocated to the stockpile 

staging area located NOB where it was placed into one of the characterization sediment 

stockpiles for off-site disposal. The footprint of the staging area received a 6-inch layer of top 

soil and was seeded with an upland marsh seed mix. A boulder barricade was installed along the 

roadway adjacent to this area to prevent pedestrian traffic from entering into this restored area. 

3.4.4.7 Planting 

Planting SOB occurred after backfill activities were completed on 15 September 2007. 

According to the Restoration Plan, (10,080) herbaceous plugs were to be installed along the 

disturbed areas of the marsh. At the time when the Restoration Plan was finalized, it was 

undetermined as to the extent of the excavations limits in the marsh. As a result of the marsh 

excavations expanding due to increased effort to remediate CoCs throughout the marsh, the areas 

of disturbance had increased from approximately 1.5 acres to approximately 2 acres.  

Due to this increase of disturbed marsh, it was apparent that there would be a shortage of the 

herbaceous plugs to re-establish the disturbed areas of the marsh. Recognizing this shortage, 

EPA had the option of either allowing these areas to self sow by the seed of the native species 
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present throughout the marsh or authorize the procurement and installation of additional 

herbaceous plugs. Rather than take the chance of allowing non-target species from being 

established in the marsh, EPA authorized the purchase and installation of additional quantities of 

herbaceous plugs to ensure that select saltwater marsh species would thrive and not compete with 

the non-target species in these areas of disturbance. In addition, EPA requested that additional 

quantities of Spartina alterniflora (saltmarsh cordgrass) plugs be installed throughout the 

sections of marsh that were deliberately graded at a lower elevation than the surrounding marsh 

elevations. This design allowed for a more suitable habitat for this type of low marsh species. 

Table 3-18 summarizes the low and high marsh species and quantities that were planted 

throughout the marsh. 

Table 3-18 

Low and High Marsh Plant Summary 

Scientific Name Common Name Quantity of Plugs Installed 

Quantities included in the Restoration Plan 

Distichlis spicata Seashore saltgrass 3,360 

Juncus geradi Saltmeadow rush 3,360 

Spartina alterniflora Saltmarsh cordgrass 0 

Spartina patens Salt hay 3,360 

Additional Quantities Authorized By EPA 

Distichlis spicata Seashore saltgrass 4,078 

Spartina alterniflora Saltmarsh cordgrass 500 

Herbaceous plants met the following planting criteria: 

�	 Plants installed at a density of 4,360 plugs per acre (approximately 3-ft centers); 
exception made to Spartina alterniflora specie (approximately 1-ft centers). 

�	 Plants randomly installed in clumps of the same species throughout designated 
planting areas. 

�	 Place 15 to 30 grams (0.5 to 1.0 ounce) of the fertilizer Osmocote (12 to 14 month 
release, 18-5-11) or one to three 10-gram tablets of Agriform (2-year release, 
20-10-5) in the hole prior to installing the plugs. 
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3.4.4.8 Box Culvert Removal 

Two box culverts that were located at the inlet of the creek and tidal marsh were removed upon 

the completion of the backfill effort and the installation of erosion control measures SOB. The 

culverts measuring 4.5 ft wide by 6 ft high by 9 ft long were un-bolted, hoisted out of the creek 

bed and transported to the commercial staging area where they were decontaminated by power 

washing. 

Following the removal of the culverts, the 

clay plug abutments and rip rap were 

removed. The clay was used as backfill and 

placed in the fire reservoir located NOB and 

the rip rap was used during the repair of the 

Egypt Lane culvert (see Subsection 3.5 

Demobilization). The footprint of the box 

culvert barrier was re-graded to match both 

upstream and downstream elevations.  

3.4.4.9 Access Road Removal and Grading 

Two temporary access roads constructed as part of the remediation within the marsh were 

removed during restoration activities south of the Hurricane Barrier. The first access road, 

located on the east side of the creek, consisted of rip-rap (up to a depth of 2 ft) and geotextile 

fabric. Following the completion of excavation and backfill activities, the rip-rap was recovered 

and used to backfill the fire reservoir once sample data indicated that it had met clean backfill 

standards. The geotextile was placed in a construction debris container shipped off-site to a 

receiving facility. Due to the heavy traffic along this haul road, over excavation was necessary to 

recover the rip rap. These areas were backfilled with common fill, sandy loam, and seeded with 

Southern Tier Mix # 4 NE Upland Native mix. Seeding of the area was performed using a 

broadcast spreader. Approximately 860 lf long and 18 ft wide of haul road was removed during 

this effort.  
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The second access road was located southeast of the staging area at the end of Egypt Lane and it 

also consisted of rip-rap and geotextile fabric. This haul road was removed and restored in the 

same manner as mentioned above. Approximately 200 lf long by 18 ft wide of haul road was 

removed during this effort. 

3.4.4.10 Goose Fence Installation 

Goose deterrent fencing was installed throughout the sections of the marsh that received 

herbaceous plugs. Black poly lightweight netting, 11/16 inch by 1 1/8 inch mesh, manufactured 

from black ultra violet resistent plastic was installed around the planted areas. The netting was 

secured to 4 ft by 1-inch by 1-inch wooden stakes using plastic zip-ties. Nylon string was 

secured across the top of the wooden stakes at a spacing of every 10 ft to prevent waterfowl from 

landing into these areas. Approximately 4100 lf of goose fence and 225 wooden stakes were 

installed throughout the marsh SOB. 

3.4.5 Restoration Activities North of the Barrier 

3.4.5.1 Access Road Removal 

The temporary rip-rap access road constructed as part of the remediation that extended from 

Egypt Lane west to Boys Creek was removed once excavation activities were completed SOB. 

This road was constructed out of rip-rap (up to a depth of 2 ft) with an underlying common fill 

layer and was approximately 270 ft long and 16 ft wide. Both the common fill and the rip rap 

were removed and stockpiled separately until the material was sampled and compared against 

clean backfill criteria. Once confirmed to be clean, this material was used as fill during the 

backfill phase of the fire reservoir. 

3.4.5.2 Infiltration Basin Berm Removal 

The infiltration basin was abandoned once the majority of excavation activities had been 

completed NOB. The temporary berm structure constructed out of crushed brick and concrete 

and wrapped with re-enforced polyethylene sheeting was initially converted to a temporary haul 
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road by flattening the structure to a width of approximately 16 ft. During the final removal of 

sediment from the area west of Boys Creek (footprint of the infiltration basin), this temporary 

haul road was used as a stable work area for the excavator and off-road dump trucks to travel on. 

As the excavator retreated out of this area, the berm was removed and returned to the crushed 

brick and concrete stockpile. The foot print of the infiltration berm was excavated to a depth of 

2 ft bgs. 

Once the infiltration basin was abandoned, the water collected from the soil staging area 

reservoir was no longer pumped to this area of the Site. The water collected from the dewatering 

pad was pumped directly into two 20,000-gallon frac tanks. Water stored in these tanks was 

sampled. Evaluation of analytical results indicated the water would not degrade the current 

condition of soils in Grid W of the Commercial Area. Therefore, it was discharged to a small 

infiltration basin constructed in Grid W where it was allowed to percolate through the soils.  

3.4.5.3 Backfill North of the Barrier 

As mentioned in Subsection 3.3.5 Backfill of this report, the backfilling of the area NOB with 

common fill was executed during Phase III activities to establish rough restoration grades. 

During the restoration phase, backfilling primarily consisted of placing loam in all disturbed 

areas to encourage vital re-vegetation. Loam contained no more than 20% silt, 5% clay, 20% 

coarse fragments, and no debris over 3 inches in diameter. 

As mentioned previously, the goal of the Final Restoration Plan (WESTON, 2007b) was to 

provide a wetland system comprised of both tidal and non-tidal (freshwater) wetlands. To 

construct these areas, loam had to be characterized into three categories based on % organic 

composition. Table 3-19 indicates the three categories used to sustain the type of plantings 

installed in saltwater marsh, uplands, and freshwater wetlands. 
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Table 3-19 

Topsoil Quantity by Type 

Areas Organic Content Amount of Material 
(Cubic Yards) 

Saltwater Marsh 0-2.33% 4,370 

Uplands >3% 1,688 

Freshwater Wetland >6% 3,874 

Approximately 9 acres were backfilled with an average placement depth of 6 inches of topsoil. 

3.4.5.4 Planting 

3.4.5.4.1 Upland Plantings, East and West of Boys Creek 

An upland section of the Site, east of Boys Creek was restored first. Upland areas were also 

established to the west of Boys Creek later in the restoration effort. Upon receiving the 6-inch 

layer of >3% organic loam, the area was planted with a combination of shrubs and seed mix. 

A list of plants installed in upland areas of the Site is included in Appendix A. 

All trees, shrubs, herbaceous plugs, and seed mix met the following planting criteria: 

Trees and Shrubs 

� Plants delivered to the Site met the following criteria: 

- Soil/root masses shall be saturated when delivered to the Site. 

- If not immediately planted upon delivery plants shall be stored out of direct 
exposure to sun and wind. 

- Plants shall be healthy with no signs of physical or pest damage, including, as 
appropriate, no visible leaf damage, discoloration, wilting or curling, and no 
evidence of insects, and no broken branches. 
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- If spiraling primary roots exist on the outside of the soil/root mass, the contractor 
shall either cut these roots or separate and spread them out from the soil mass 
prior to planting. 

� Trees and shrubs were installed by observing the following criteria: 

- Tree planting density should be at 10 ft spacing (436 individuals per acre) and be 
2 to 3 ft tall containerized plants. 

- Shrub planting density should be at 6 ft spacing (1,210 per acre) and should be 
18 to 24 inches tall containerized plants. 

- Plant randomly, with some species planted in clumps. 

- For each plant, excavate soil substrate to a depth and width at least 4 inches 
greater than the root ball. Loosen the soil in bottom of the hole to at least 
3 to 4 inches. 

- Place up to 90 grams (3 ounces) of the fertilizer Osmocote (12 to 14 month 
release, 18-5-11) orsix 10-gram tablets of Agriform (2-year release, 20-10-5) 
with each planted tree or shrub. Use Agriform tablets if the planting location is 
inundated. 

- Set plants plumb and hold in place until sufficient soil has been placed around the 
root ball. The root collar should be at approximately the same depth in soil as it 
was when in the container. 

Herbaceous Plants – plugs, peat pots, tubers, etc. 

� Herbaceous plants delivered to the Site met the following criteria: 

- Soil/root masses shall be saturated when delivered to the Site. 

- If not immediately planted upon delivery plants shall be stored out of direct 
exposure to sun and wind. 

- Plants shall be healthy with no signs of physical or pest damage, including, as 
appropriate, no visible leaf damage, discoloration, wilting or curling, and no 
evidence of insects. 

� Herbaceous plants were installed by observing the following criteria: 

- For emergent wetland areas, soil substrates should be deconsolidated to a depth 
of 4 to 6 inches following site restoration and prior to planting. 
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- Plant during the appropriate season. Most individuals should generally be planted 
during either the dormant period or early in the growing season. 

- Plant at a density of 4,360 plugs per acre (approximately 3-ft centers). 

- Plant randomly, placing the same species in clumps throughout the designated 
areas. 

- Place 15 to 30 grams (0.5 to 1.0 ounce) of the fertilizer Osmocote 
(12 to 14 month release, 18-5-11) or one to three 10-gram tablets of Agriform 
(2-year release, 20-10-5) with each planted herb. Use Agriform tablets if the 
planting location is inundated. 

Herbaceous Seed 

� Herbaceous seed delivered to the Site met the following criterion: 

- Seed shall be delivered in containers having labels that report the origin of seed, 
purity, germination percentage, and date of germination testing of the material. 
The client representative can reject any seed not delivered as specified or for 
other reasons such as appearance, the presence of significant amount of non-seed 
material, etc. 

� Herbaceous seed was installed by observing the following criteria: 

- Seed should be placed on the Site at a rate of 3 pounds per acre in the scrub/shrub 
and forested wetland mitigation areas. 

- Mix seed with three times its volume in sand. Broadcast mixture in an even 
coverage by hand or by use of a “cyclone seeder.” 

- Add 8 to 9 month slow release fertilizer (Osmocote 18-6-12) at the rate of 
300 pounds per acre to seeded wetland areas. 

- Press seed mixture and fertilizer into substrate using backside of garden rake or 
using an ATV pulling a flat-bottom drag. 

The following seed mixtures were applied: 

� Southern Tier Mix #1:New England Wetland Grass Seed Mix 

� Southern Tier Mix #2:New England Wetland Hummock Mix 

� Southern Tier Mix #3:New England Wetland Rush/Bulrush Mix 

� Southern Tier Mix #4:New England Upland Native Mix 
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3.4.5.4.2 High and Low Marsh East and West of Boys Creek 

High marsh areas located east and west of Boys 

Creek were planted in 20 randomly placed cells, 

each approximately 225 sf. The 20 cells were 

planted with 2-inch plugs at 1 ft spacing 

(225 plants per cell). The low marsh, including the 

banks of Boys Creek from the hurricane dike to the 

point where the creek turns, was planted with 

Spartina alterniflora (saltmarsh cordgrass) plugs.  

A drawing indicating these locations can be found in the Final Restoration Plan 

(WESTON, 2007b) included in Appendix C. The types of species and quantities used to plant 

these grids is provided in Appendix A of this report. 

3.4.5.4.3 Freshwater Wetland, Islands, and Wetland Berm 

Planting of the freshwater wetland, islands, and wetland berm occurred during the summer 

months of July and August. Due to the lack of rainfall 

during this time of the year (precipitation for July and 

August 2007 was 0.2 inches), newly installed plants 

had to be watered daily until established. Watering was 

performed using a dedicated 2,000-gallon water tank 

and hydro cannon. Water used to irrigate plants in 

remote areas was watered via the water truck and the 

majority of the freshwater wetland was watered by the 

dedicated hydro cannon. Water supply for the water truck was obtained from the fire hydrant 

(public water supply) located in the southwest corner of the Site, and the hydro cannon was 

fed by pumping upstream water from the drainage swale adjacent to the Tripp Street entrance. 

Watering was performed in the morning and afternoon hours to minimize water loss through 

evaporation. 
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A description of plants installed in the freshwater wetland, on islands, and the wetland dike is 

included in Appendix A. The description includes plant type (tree, shrub, or herbaceous) 

species names (scientific and common), photo-identification, and quantity installed as well as 

seed mixes used in these areas.  

3.4.5.5 Wetland Berm 

SALTWATER MARSH FRESHWATER 
WETLAND 

The wetland berm was constructed to ensure the success 

of the freshwater wetland. At the edge of the high marsh 

areas and proceeding north and west along Boys Creek, a 

wetland berm was constructed to “pond” surface and 

groundwater 

to create a 

freshwater 

emergent 

wetland to 

the west (approximately 1,000 ft). The wetland 

berm was constructed by keying-in a inner clay core 

(at least 10% clay by weight) into the existing 

glacial till lens and then placing common fill and topsoil over the extent of the berm. The berm was 

constructed at an elevation of approximately 4.7 ft NAVD 88 (see Figure 14B) to prevent high 

tides from saturating the freshwater wetland with saltwater which in turn would burn many of the 

freshwater plantings. In addition, two spillways were installed at an elevation of approximately 

3.5 ft NAVD 88 to allow accumulated water to flow to Boys Creek during storm events, etc. 
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This measure would allow for the water level to remain constant throughout the wetland while 

the freshwater emergent plantings become established in their habitat. Additionally, this design 

will prevent the accumulation of stagnant water, ensuring that the wetland is naturally flushed on 

a regular basis. 

Once the wetland berm was constructed, the entire structure received biodegradable ECBs and 

was planted with a diversity of shrubs and seed mix (see Subsection 3.4.5.4.3 Freshwater Wetland, 

Islands, and Wetland Berm). 

3.4.5.6 Freshwater Wetland 

West of the wetland dike, an area of freshwater emergent wetland was constructed. The design 

used to construct the freshwater wetland ensured that this area would be able to retain up to 2 ft 

of standing water for significant portions of the growing season. Soil surface elevations over 

most of the area range from 0.7 to 1.7 ft 

NAVD 88 with at least 70% of the area at 

1.2 ft NAVD 88 +/- 2 inches. As mentioned 

in Subsection 3.4.5.3 Backfill North of the 

Barrier of this report, the entire freshwater 

wetland received topsoil with >6% organics 

to sustain the plantings installed throughout 

this area. The area was planted with species 

mentioned in Subsection 3.4.5.4.3 Freshwater Wetland, Islands, and Wetland Berm of this report. 

The extent of the constructed freshwater wetland is shown on Figure 14B. 

During the construction of the freshwater wetland in 

the summer months, it was evident that the 

groundwater was inhibited from percolating through 

an existing glacial till lens present throughout the 

area. In an attempt to encourage additional amounts 

of standing water present in the freshwater wetland, 

a percolation trench approximately 175 ft by 10 ft 
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was installed along the western boundary of the freshwater wetland. The trench was excavated to 

an elevation of –1.1 ft NAVD 88, penetrating through the glacial till lens, allowing the 

groundwater to infiltrate into the freshwater wetland. In addition, a drainage swale was installed 

along the western upland boundary to encourage surface water to flow across “paper” Tripp 

Street into the freshwater wetland. The location of the percolation trench can be found on Figure 

14B. 

3.4.5.7 Island Construction (Freshwater Wetland) 

EL. 4.0’ to 4.5’ 

EL. 3.5’ 

A total of ten wetland islands were 

constructed within the freshwater wetland 

area. The islands observed a base width of 35 

ft and a top width of 15 ft. The islands were 

located as shown in the as-built plan, Figure 

14B. The islands were constructed to offer a 

variety of habitats and ecosystems 

throughout the freshwater wetland. To 

encourage this goal, woody debris and rock formations were also used as materials during the 

construction of the islands. Once the islands were constructed, they were planted with a variety 

of herbaceous freshwater species, trees and 

shrubs (see Subsection 3.4.5.4.3 Freshwater 

Wetland, Islands, and Wetland Berm). 
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3.4.5.8 Wetland/Upland Transition to Commercial Area 

These areas are located between the freshwater emergent wetland area to the east and higher 

elevations to the west. These areas were constructed at relatively steep slopes (2H:1V slope) 

extending from the base of the freshwater wetland area to elevations of 5.2 ft NAVD 88 or 

greater and tying into existing elevations on adjacent areas. The primary goal was to minimize 

invasion of common reed. The slopes were planted with a vegetative cover (woody species and 

seed mix of desirable wetland and upland species). Details of the plants used to populate these 

areas can be found in Subsection 3.4.5.4.1 Upland Plantings, East of Boys Creek of this report. 

Along the western boundary of the freshwater wetland, woody debris was sized accordingly and 

randomly placed to offer additional habitat to native species. 

3.4.5.9 Erosion Control 

Erosion control measures were installed after the placement of topsoil.  

3.4.5.9.1 Erosion Control Matting 

Temporary erosion control blankets were installed in the Low Marsh (Boys Creek), 

Wetland Berm, spillways, and upland transition areas. For the Low Marsh, a temporary 

biodegradable erosion type blanket was used and extended a minimum distance of 10 ft from the 

top of slope to the creek bottom (slope varies) and at the bottom (3 ft ± width).  

Low Marsh – Boys Creek Wetland Dike Uplands Transition 
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The upland transition areas received EXC-1 type ECBs from the bottom of the slope to the top 

with the last course installed approximately 10 ft past the crown of the slope. As mentioned in 

Subsection 3.4.5.5 Wetland Berm, the wetland dike received a temporary biodegradable erosion 

type blanket that extended a minimum distance of 2 ft from the bottom of slope, along the slope 

from bottom of dike to top of dike (2:1 slope), and at the top of the dike (8 ft wide). The ECBS 

were anchored by using a combination of biodegradable “Bio-Pins” and metal landscape staples. 

Landscape staples provided an alternative to the Bio-Pins and were used in areas that were 

submerged for prolonged periods of time. Under submerged conditions, the Bio-Pins would float 

and allow the mats to shift. 

3.4.5.9.2 Wood Mulch Sedimentation Apron 

In addition to the ECBs, a wood mulch sedimentation apron (approximately 1,000 ft by 10 ft 

by 0.5 ft) was installed along the top of the upland transition area, north of the freshwater 

wetland. The mulch was produced on-site by recycling the woody debris that was generated 

during the clearing and grubbing phases of work. Stockpiled woody debris was reduced in size 

via a hydraulic shear and then processed through a tub grinder. The application of mulch along 

the top of the slope between the Commercial Area and the freshwater wetland provided a natural 

sedimentation filter by capturing and preventing migration of sediment from the Commercial 

Area to the freshwater wetland. In addition, as the mulch decomposes, it should provide vital 

nutrients to the freshwater wetland and existing vegetation. 

3.4.5.10 Invasive Species Control 

As mentioned in the previous Subsection 3.4.4.4 Invasive Species Control, herbicide was also 

applied to the Phragmites australis, or common reed colonies located NOB. Theses stands were 

located along the toe of the Hurricane Barrier, east and west of Boys Creek, and in the 

Commercial Area. Another herbicide application was performed in September 2008 to ensure 

that these colonies will not pose a threat to the newly installed plants. 
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3.4.5.11 Installation of Goose Fence and 3-D Coyote Decoy 

Goose deterrent fencing was installed 

throughout the sections of the marsh and 

freshwater wetland that received 

herbaceous plugs. As mentioned 

previously in Subsection 3.4.4.10 Goose 

Fence Installation, black poly lightweight 

netting, 11/16 inch by 1 1/8 inch mesh, 

manufactured from black ultra violet resistent plastic was installed around the planted areas. The 

netting was secured to 4 ft by 1-inch by 1-inch wooden stakes using plastic zip-ties. Nylon string 

was secured across the top of the wooden stakes at a spacing of every 10 ft to prevent waterfowl 

from landing into these areas. Approximately 4,100 lf of goose fence and 225 wooden stakes 

were installed throughout the marsh NOB. In addition to the goose fence, two 3-D coyote decoys 

were placed in the freshwater wetland to repel the presence of geese. 

3.4.5.12 Installation of Security Fence 

Upon completion of restoration activities, 1,327 lf of 6 ft high, 12-guage chain link fence was 

installed along the toe of the Hurricane Barrier, west of the former CID, and along the bike path 

and Boys Creek near the site entrance gate at Tripp Street to prevent access to the Site. In 

addition, one 10-ft swing gate was installed along the northeast fence line, adjacent to Hurricane 

Barrier overpass to provide access to the areas of marsh located east of Boys Creek. All newly 

installed sections of fence received top rails and tension wire along the bottom to provide 

rigidness and stability. Previous fence line crossings of Boys Creek (near the entrance gate at 

Tripp Street and just upstream of the Hurricane Barrier culvert) were severely deteriorated by the 

elements and were eliminated in the newly installed sections of security fence to prevent the 

build up of debris on the fence during high flow events in the Creek. At Tripp Street, the fence 

crossing was redundant and therefore eliminated, while the crossing at the Hurricane Barrier now 

runs along the top of the concrete culvert structure. These measures took place to ensure that the 

newly installed fence would be able to sustain the elements post demobilization.  

G:\PROJECTS\20173009\003 ATLAS TACK\CLOSEOUT REPORT\FINAL\TEXT\ATLASTACK_IRAR_DRAFT_AUG-2008[2]-08-26-08-18-46.DOC 23 SEPTEMBER 2008 

3-89 



  

  
 

  

 

 

 

 

Final Interim Remedial Action Report 
(O&F Completion Report) for Phases II and III 
Atlas Tack Corporation Superfund Site 
Fairhaven, Massachusetts 

3.4.5.13 Installation of Boulder Barricade 

As mentioned in previous sections, during the excavation phases of the project, large boulders 

that were encountered were relocated to the stockpile staging area where they were jetted with 

water to remove adhering sediment and soil. While most of these boulders were used as backfill 

in the Lagoon excavation, fire reservoir, and throughout habitat reconstruction, not all were 

consumed in this process. Rather than take costly measures to remove this surplus, the remaining 

boulders were recycled on-site and used to provide a barricade around the northwestern top of 

slope to the freshwater wetland. This boulder barricade will not only prevent vehicular traffic 

from entering the freshwater wetland but will also serves as delineation between the former 

Commercial Area and newly constructed freshwater wetland. 
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3.4.5.14 Wildflower Seed Mix 

As mentioned in previous sections, many species of trees, shrubs, 

and herbaceous plants were installed throughout the Site to promote 

wildlife habitat. In addition to these plantings, efforts were made to 

encourage a host of wildlife habitat by incorporating the presence of 

native Northeast New England wildflowers along the upland 

sections of the freshwater wetland. 

A selection of native wildflower 

seed was selected to encourage the return of native bird species 

and pollinators. A large planting of native host plants should 

encourage habitat and a food source for many birds, butterflies 

and moths for years to come. 

The seed mixes chosen for this application were hardy northern 

varieties to promote plants that would require minimal maintenance once established. The mix 

combines an assortment of many hardy annuals, reseeding annuals, and perennial varieties such 

as the ones listed below: 

Blanket Flower Partridge Pea Shasta Daisy 

Annual Bachelor’s Button Perennial Lupine Black-eyed Susan 

Purple Coneflower Annual Gaillardia Foxglove 

Lanceleaf  Scarlet Sage Dame's Rocket 

Plains Coreopsis Purple Prairie Clover Phlox 

Blazing Star Clasping Coneflower Evening Primrose 

Toadflax Prairie Coneflower 

Corn Poppy Anise Hyssop 

Catchfly White Upland Aster 
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3.4.6 Commercial Area Restoration 

3.4.6.1 Former Septic Tank Removal 

The former septic tank that had originally served the buildings was removed during this phase of 

the project. The tank was located along the eastern and northern limit of the Commercial Area. 

Prior to intrusive activities, the tank was examined to determine the amount of sludge that was 

present. Upon inspection, it appeared that approximately .5 to 1-ft of sludge existed. During the 

removal operation, it appeared the tank was intact 

and had a dome like brick structure approximately 

10 ft in diameter by 6 ft in height. The brick 

structure was removed and stockpiled on the 

dewatering pad until waste characterization data 

could be analyzed on the contents (sludge). The 

excavation was then backfilled with common fill. 

3.4.6.2 Stockpile Staging Area Removal 

Once the stockpiled soils in the staging area were 

transported off-site, the removal of the stockpile 

staging area was initiated. The staging area was 

removed from west to east and included the 

removal of the sacrificial layer of material above 

the liner. Approximately 1,000 cy of material was 

generated from this effort. Once the 40-mil liner 

was exposed, it was peeled back, sized, and placed in a roll-off for disposal. 

3.4.6.3 Off-site Disposal of Crushed Brick and Concrete 

As part of remedial activities for Phase I, the concrete slab of the main processing building, 

boiler building, and the smokestack were demolished. Approximately 12,000 cy of brick and 

concrete debris were crushed to a nominal size of 6-inch minus and stockpiled on-site for 
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potential reuse as fill during Phase II remedial activities. Investigative analytical testing 

identified elevated levels of PAHs above site cleanup goals. Therefore, this material could not be 

used as backfill on-site and had to be shipped to an off-site disposal facility. 

Due to the chemical and physical composition of this material (crushed brick and concrete), it 

was determined that this waste stream may be eligible for a Beneficial Use Determination (BUD) 

offered by MassDEP. “The beneficial use program goals are designed to encourage the use of 

non-hazardous RCRA solid wastes provided that the uses maintain the specified State’s 

acceptable level of risk, protect human health and the environment, and are managed in 

accordance with the conditions of the determination.” (see the following link: 

http://www.dep.state.pa.us/dep/deputate/pollprev/techservices/tarp/BUDProtocol%20FINAL.pdf) 

The completed BUD Application for the reuse is included as Appendix D. It was granted by 

MassDEP on 4 June 2007. However, the disposal facility (Crapo Hill Landfill, New Bedford, 

MA) slated to reuse the material as daily cover under the BUD declined to receive the material. 

As a result of the Crapo Hill Landfill’s reluctance to receive the material, other facilities were 

contacted about the potential disposal and/or recycling of this material. This included the 

Greenwood Street Landfill (Greenwood), Worcester, MA, the Aggregate Recycling Corporation 

(ARC), Eliot, Maine (ME), and the TREE, Rochester, NH. All three facilities expressed interest 

in the material and therefore, T&D packages were developed for each facility. All three facilities 

accepted the material for delivery. However, while await ing the Request for Approval from 

Greenwood, the targeted primary disposal facility, approximately 8,565 tons of crushed brick 

and concrete was shipped to ARC for reuse. ARC processed this waste stream by mechanically 

screening the materials to a uniform size. The screened aggregate was processed with a specially 

formulated emulsified asphalt producing a stabilized bituminous product. Although this approach 

provided a green alternative to the project and allowed excavation activities to continue in Grid S 

(see Subsection 3.4.6.6 Excavation of Commercial Area  Grids S and T), it was not as cost 

effective as transporting the material to Greenwood. As soon as Greenwood provided acceptance 

of this material, the off-site shipment of the crushed brick and concrete waste stream was shipped  
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to Greenwood. Under its DEP 

Minor Modification Permit, 

Greenwood can use alternative fill 

materials approved for unlined 

landfills to aid in the capping of 

their lined facility. These fill 

materials have been approved by 

the state and include street 

sweepings, coal ash, asphalt 

emulsion, wood ash, crushed 

asphalt-concrete and brick, and dewatered catch basin cleanings. Greenwood received a total of 

approximately 1,959 tons of crushed brick and concrete. In addition, in order to meet the project 

deadlines, the off-site shipment of the crushed brick and concrete was facilitated by 

simultaneously sending approximately 1,701 tons to the TREE facility. Additional information 

concerning the costs associated with this effort can be found in Subsection 8.3 Transportation 

and Disposal Costs. 

3.4.6.4 Former Fire Reservoir 

During Phase I, some of the crushed brick and concrete was placed in the former fire reservoir. 

This material required off-site disposal (see Subsection 3.4.6.3 Off-site Disposal of Crushed 

Brick and Concrete), leaving the reservoir empty. The structure is approximately 100 ft in 

diameter and 10 ft deep. Once the crushed brick and concrete were removed, the floor was 
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penetrated to encourage drainage in this area and the brick sidewalls were removed to 2 ft below 

the existing grade. Riprap from haul roads on-site was placed in the fire reservoir as backfill to 

bring it up to the surrounding grade. 

3.4.6.5 Asphalt Dewatering Pad and Reservoir Removal 

3.4.6.5.1 Asphalt Dewatering Pad 

The asphalt dewatering pad was removed upon the off-site disposal of all soils. Once the soils 

were removed from the pad, the surface was scraped and jetted with water to remove any 

remaining soils. The bin blocks placed around the dewatering pad were removed, 

pressure-washed, and demobilized from the Site for re-use. The 6-inch asphalt binder pad was 

then removed, sized, and ship off-site to a local asphalt recycling facility, PJ Keating, 

Acushnet MA. Approximately 530 tons of asphalt were removed. 

3.4.6.5.2 Reservoir 

The reservoir used to collect run-off from the dewatering pad and stockpile staging area was 

deconstructed by removing the 40-mil liner and backfilling the depression with common fill. The 

40-mil liner was sized and placed in a roll-off for off-site disposal. 

3.4.6.6 Excavation of Commercial Area Grids S and T 

Grids S and T required excavation from 0 to 2 ft due to exceedances of the cleanup criteria for 

PAHs. The grids were excavated as defined by the grid layout provided to WESTON by CENAE 

(reference 04 October 2005 SAP, Draft Addendum Proposal by Charter). The grid network is 

shown on Figure 2. These grids were 125 by 125 ft in plan dimension and excavated to a depth 

of 2 ft. Excavation began in Grid S along the southwest limit and proceeded in an easterly 

direction once the crushed brick and concrete stockpile (as described in Subsection 3.4.6.3 

Off-site Disposal of Crushed Brick and Concrete of this report) was removed from this area. The 

soils generated from the grids were characterized for waste disposal purposes and stockpiled 

adjacent to the excavation until acceptance by the off-site disposal facility. 
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Characterization samples were collected by excavating five test pit sample locations to a depth of 

2 ft bgs for each grid location. One 5-point composite sample was collected from each grid by 

scraping the sidewall of every test pit from the corresponding grid. Each 5-point composite 

sample comprised of one center and four corners and was homogenized in a stainless steel bowl 

prior to being placed in the appropriate jars. A total of 2,689 cy of soil was excavated and 

transported off-site from Grids S and T. 

3.4.6.7 Excavation East of Tripp Street 

On-site excavation east of Tripp Street occurred during the restoration phase of the project. This 

effort was actually part of the excavation east of Boys Creek (see Subsection 3.3.4.4 Excavation 

North of the Barrier), but was postponed until the end of the project in the event that excavation 

activities would compromise the structural integrity of the Tripp Street entrance. 

The excavation effort included the removal of creek bed, banks, and upland soils along the 

perimeter security fence adjacent to the blke path. Once it was confirmed that clean-up goals had 

been achieved via confirmation sampling, the area was backfilled with common fill and 6 inches 

of loam topsoil. To help prevent scouring and erosion on the steep creek banks in this area, large 

boulders salvaged from previous excavation activities were keyed in along the toe of slope. In 

addition, existing drainage out falls received a 

layer of geotextile and rip rap. The top sections of 

the banks received ECBs and were planted with 

upland species (see Subsection 3.4.5.4.1 Upland 

Plantings, East of Boys Creek). The security fence 

that had crossed the creek was abandoned and 

removed. The newly installed perimeter security 

fence (see Subsection 3.4.5.12 Installation of Security Fence) was extended along the bike path 

to tie into the existing fence line located west of the Tripp Street entrance (see Figure 2). 
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3.4.6.8 Pit 3 Lead Soil Removal 

This removal effort included the excavation of the 

former Pit #3 that was identified during Phase I 

remedial activities and temporarily backfilled during 

Phase I1 to accommodate the construction of the 

asphalt dewatering pad (see Subsection 3.2.2 

Mobilization). The initial excavation limits were 

estimated to be approximately 65 ft in length by 30 ft 

wide and 5 ft deep. Upon removing the clean common fill that was used to backfill the pit during 

Phase 11, it was found only an additional foot of excavation was required along the walls and floor. 

During the excavation, dark, ash-stained soils, accompanied by brick and concrete structures were 

encountered along the east, west, and southern limits. In an attempt to retrieve all of the ash-stained 

soils and to expose the brick and concrete structures, the excavation had increase to approximately 

85 ft by 40 ft by 5 ft deep. Approximately 536 cy of soil was removed from the pit. Once the brick 

and concrete structures were exposed, they were then removed, sized, and placed in the crushed 

brick and concrete stockpile for off-site disposal. Confiiation samples confirmed the removal met 

the Commercial Area clean-up goals so the excavation was surveyed and backfilled with common 

fill to bring the pit up to the surrounding grade. 

3.4.6.9 Installation of Additional Groundwater Monitoring Wells 

Seven monitoring wells (MW-9 through MW-15) were installed between 24 September 2007 and 

September 25, 2007 to complete the LTGM network and to support the MNA remedy for 

groundwater at the Site. Wells were constructed of 2-inch (inside diameter) schedule 

40 polyvinyl chloride screen and riser. A steel well head casing was utilized to extend the well 

structure above ground. The wells were developed between 2 October 2007 and 3 October 2007. 

The locations for wells MW-9 and MW-10 were selected to monitor shallow overburden 

groundwater migrating on- or off-site along the north edge of the Commercial Area. The location 

of well MW-11 was selected to monitor shallow overburden groundwater upgradient of the CID. 

Well MW-11 replaces the damaged and unusable former well #518. The location of well MW-12 
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was selected to monitor shallow overburden groundwater downgradient of the location of the 

Former Lagoon and to determine the groundwater/surface water vertical gradient, as this well is 

located within the boundaries of the newly constructed freshwater wetland. The location of well 

MW-13 was selected to monitor shallow overburden groundwater in the northeast portion of the 

Site, prior to discharge to Boys Creek. The location of well MW-14 was selected to monitor 

shallow overburden groundwater downgradient of the former pickling trench. Lastly, the location 

of well MW-15 was selected to monitor shallow overburden groundwater east of Boys Creek. 

The location of the newly installed monitoring wells can be found on Figure 2 included with this 

report. 

3.4.6.10 Commercial Area Haul Road Removal 

The haul roads that were installed during previously mentioned Phase I1 activities 

(see Subsection 3.2.2 Mobilization) were removed prior to demobilizing from the Site. 

Approximately 1,050 If of haul roads located within the Commercial Area, including rip-rap, 

stone, and geo-textile, were removed as part of this effort. The 700 If section of haul road that 

continues due east from the Pleasant 

Street entrance, as well as the approximate 
-I 

750 If of haul road constructed along the 

north edge of the staging area were left in 

place. Rip-rap removed during this effort 

3.4.6.11 Commercial Area Grading and Final Restoration 

The Commercial Area was graded to encourage surface mnoff to enter the freshwater wetland. 

The grade supports this objective by allowing surface runoff to flow from the high side of the 

Commercial Area along the western limit to the low side, located along the eastern limit. 

Approximately 1,610 cy of common fill and 2,445 cy of top soil (greater than 3% organics) was 

used in establishing this grade. The topsoil was placed at a uniform thickness of 2 to 3 inches and 
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was graded. Finally, hydro-seed was applied to the newly placed topsoil with a seed mix suitable 

for application in the Northeast. 

3.4.6.12 Decontamination Pad Removal 

This effort included the removal of the decontamination pad located near the Tripp Street site 

gate. The 4-ft by 4-ft by 4-ft concrete vault that was installed during Phase I activities to capture 

decontamination water was removed and pressure washed prior to off-site disposal. Since the pad 

was not used during Phase I1 and I11 site activities, the vault was empty when removed. 

Decontamination of equipment during Phase I1 and I11 site activities had occurred on the asphalt 

dewatering pad and the spent wash water was captured in the asphalt dewatering reservoir. The 

footprint of the decontamination pad was backfilled and compacted with common fill. 

3.5 DEMOBILIZATION 

The demobilization phase of the project included the removal of all equipment and facilities from 

the project site. On 5 October 2007, Charter's labor force was downsized from a fully staffed crew 

of 13 to a skeleton crew of 5 to complete demobilization activities. 

Demobilization activities included the following: 

Clean and remove all heavy equipment 

Demobilize all equipment from site trailers and storage containers 

Demolish water hydrant shelter 

Remove hydrant installed in the Commercial Area and properly seat gate valve in the 
closed position (approved by Fairhaven Department of Public Works) 

Demobilize CENAE-owned storage container 

Demobilize (4) portable toilets from the Site 

Demobilize 2-cy dumpster 

De-energize site trailers 

Remove communication lines from site trailers 
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Demobilize four site trailers and remove trailer tie downs 


Complete the installation of site security fence (see Subsection 3.4.5.12 Installation of 

Security Fence located in this document) 


Complete the installation of goose fence (see Subsection 3.4.5.11 Installation of 

Goose Fence and 3-D Coyote Decoy located in this document) 


Remove dilapidated silt fence and old grade stakes 


Hand rake windrow of soil along the eastern edge of the remaining Administration 

Building 


Repair Egypt Lane culvert and re-surface roadway damaged during truck traffic SOB 

(see Figure 3.5-A) 


Repair Hurricane Barrier overpass by filling in potholes (see Figure 3.5-A) 


Repair access road to residential properties located SOB by placing and compacting 

a 3-inch layer of 1.5-inch stone (see Figure 3.5-A) 
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Charter personnel and equipment were demobilized from the Site by 2 November 2007. 

WESTON demobilized from the Site by 16 November 2007 upon the completion of the Egypt 

Lane road repairs. 

3.6 SOURCE CONTROL AND GROUNDWATER MONITORING 

Post-remediation monitoring of the Site will be essential in determining the overall success of the 

project. This monitoring program will measure and document the changes that occur at the Site 

over time in response to the remediation and restoration activities. This objective will be met by 

the combined efforts of EPA and MassDEP. EPA will monitor the restoration features for 1year 

and MassDEP will conduct monitoring efforts thereafter. Groundwater monitoring will occur for 

11 years under the supervision of EPA and then by MassDEP until the ecologically-based 

cleanup goals are attained. A more detailed description of the proposed monitoring program can 

be found in Section 7 Site Monitoring and Maintenance Program. 
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4. PERFORMANCE STANDARDS AND CONSTRUCTION  
QUALITY CONTROL 

Activities at the Site to implement the RA were consistent with those outlined in the ROD and 

subsequent SOWs and work plans. The RA plans for all phases of construction included a QAPP 

and incorporated all EPA and State quality assurance and quality control procedures and 

protocols (where necessary). All procedures and protocols were followed for soil, sediment, 

water, and air sampling during the RA. EPA analytical methods were used for all validation and 

monitoring samples during all RA activities. 

4.1 ATTAINING CLEANUP GOALS 

4.1.1 Remedial Action Objectives 

The Remedial Action Objectives (RAO) for the Site outlined in the ROD and subsequent RAWP 

(WESTON, 2006b) are as follows. 

For the Commercial Area: reduce to acceptable levels the current and future exposure risk to 

commercial workers from incidental ingestion and dermal contact with contaminated surface soil 

(0 to 2 ft bgs); and reduce to acceptable levels the current and future risk to ecological receptors 

from exposure to contaminated soils and sediments (0 to 2 ft bgs) and subsurface soil 

(> 2 ft bgs). 

For the SWD and marsh and creek bed: reduce to acceptable levels the current and future risk to 

ecological receptors from exposure to contaminated soils and sediments (0 to 2 ft bgs) and 

subsurface soil (> 2 ft bgs).  

4.1.1.1 Commercial Area Cleanup Goals 

The RAOs for the Commercial Area translated into soil cleanup goals for eight carcinogenic 

compounds and one non-carcinogenic compound for the 0 to 2 ft depth interval bgs as shown in 

Table 4-1. 
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Table 4-1 

Soil Cleanup Levels for the Protection of Commercial Area Workers from 
Incidental Ingestion and Dermal Contact with Surface Soils (0 to 2 feet) 

Carcinogenic Compounds  
of Concern 

Soil Cleanup 
Level (mg/kg) Basis RME Risk 

Arsenic 7.8 Risk 5.7 x 10-6 

Benzo(a)anthracene 2.5 Risk 1 x 10-6 

Benzo(b)fluoranthene 2.5 Risk 1 x 10-6 

Benzo(k)fluoranthene 25 Risk 1 x 10-6 

Benzo(a)pyrene 0.24 Risk 1 x 10-6 

Dibenzo(a,h)anthracene 0.25 Risk 1 x 10-6 

Indeno(1,2,3-cd)pyrene 2.5 Risk 1 x 10-6 

PCB (Arochlor 1260) 10 Policy N/A 

Sum of Carcinogenic Risk 1.2 x 10-6 

Non-Carcinogenic Compounds 
of Concern 

RME Hazard Quotient 

Lead 600 EPA Adult Lead 
Model 

95% protection of exposed 
fetal population from blood 
lead levels in excess of  
10 µg/dl 

Notes: 

Adapted from Table 13 of the Record of Decision and Table 1 of the CENAE Statement of Work. 

RME = Reasonable Maximum Exposure 

PCB = polychlorinated biphenyl
 
mg/kg = milligrams per kilogram
 
µg/dl = micrograms per deciliter 


4.1.1.2 Solid Waste and Debris Area and Marsh and Creek Bed Cleanup Goals 

Soil and sediment cleanup goals for the SWD and marsh and creek bed are shown in Table 4-2.   
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Table 4-2 

Solid Waste and Debris Area and Marsh and Creek Bed Soil Cleanup Goals 

Contaminants 
of Concern 

Soil and Sediment Cleanup Levels (mg/kg) 1 

0-2 ft Below Proposed Final Grade > 2 ft Below 
Proposed Final 

Grade
Marsh and Creek Bed Cleanup Goals/ 

ER-M (mg/kg) 
Uplands Cleanup Levels 

(mg/kg) 
Cyanide2 34 

Antimony -- 2.9 --

Copper 270 33.6 1,280 

Lead 218 19.1 --

Zinc 410 53 1,440 

Cadmium 9.6 

Chromium 370 

Nickel 52 

4,4-DDT  0.034 --

Notes: 

1 Adapted from Table 14 of the Record of Decision  
2 Cyanide is evaluated as a separate Contaminant of Concern at all areas of the Site regardless of depth and  

does not enter into the ER-M Q calculation. 
ER-M = Effects Range Median  
DDT = dichlorodiphenyl trichloroethane 
RME = Reasonable Maximum Exposure 
mg/kg = milligrams per kilogram 
ft = feet 
4,4-DDT = dichlorodiphenyl trichloroethane 

Table 4-2 illustrates the cleanup goals for the SWD and marsh and creek bed, however, the 

cleanup criteria for the marsh and creek bed were further defined as described below. 

The RAOs for marsh and creek bed areas north and south of the Hurricane Barrier are to perform 

mass reduction of metal constituent concentrations while creating the least amount of disturbance 

to ecologically sensitive areas. A risk assessment method, the Effects Range Median Quotient 

(ER-M Q) calculation, was provided by Dr. Ken Finkelstein of the NOAA and is included as part 

of Appendix K (Preliminary Remediation Goal Development for Tidal Wetlands). This 

calculation is intended to provide the most conservative protection for potential ecological 

receptors and is evaluated with a criterion of 1.0 (>1.0 = potential harmful risk and 

<1.0 = acceptable risk). Metal CoCs for this calculation include copper, zinc, lead, nickel, 
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cadmium, and chromium (see Table 4-2). The ER-M Q calculations apply only to elevations 

between 0 and 2 ft below proposed final grade. The ER-M values for CoCs are shown in 

Table 4-2, Table 4-3, and Appendix K. These values were used to calculate ratios with respect to 

constituent concentrations that are combined to derive a quotient from the quantity of metal 

constituents included in the calculation. Additional information and example ER-M Q 

calculations are shown below and in Appendix K. 

Additionally, cleanup goals were defined for cyanide, copper and zinc for upland areas and for 

soils and sediments greater than 2 ft bgs, per the ROD, also shown in Table 4-2.  

For excavation areas within the SWD that extended beyond the area defined as marsh, uplands 

criteria applied. This was particularly the case for the far northeastern corner and along the 

eastern limit of the site excavation boundaries. When excavations extended into these areas, 

CoCs concentrations had to be less than the Uplands Cleanup Levels indicated in Table 4-2. 

Evaluations of these criteria were performed on a contaminant by contaminant basis. Upland 

CoCs included antimony, copper, lead, zinc, and dichlorodiphenyl trichloroethane (4,4-DDT).  

4.1.1.3 Sitewide Cleanup Goals 

Cleanup levels were established for cyanide, copper, and zinc across the entire Site, including the 

Commercial Area, SWD, and marsh and creek bed, for sediments and soils defined as greater 

than 2 ft bgs. Cleanup goals for these CoCs are defined in Table 4-2. 

4.1.2 Applying Cleanup Criteria 

To apply the appropriate cleanup criteria outlined above to each area of the Site, it was necessary 

to compare the proposed excavation grade to the proposed final grade. The proposed excavation 

grades were defined in the RAWP (WESTON, 2006b) for each phase of work and the proposed 

final grade was defined in the Final Restoration Plan (WESTON, 2007b). For the SWD and 

marsh and creek bed, if proposed excavation grades fell within 2 ft of proposed restoration 

grades, the ER-M Q assessment method was applied. If the proposed excavation grade was 

greater than 2 ft below the proposed restoration grade, the greater than 2 ft criteria applied. In 
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addition, if an area of the SWD was considered to be upland (falling outside the elevations 

defining the current marsh or proposed marsh areas), upland cleanup goals applied. For the 

Commercial Area, the criteria in Table 4-1 was applied to soils 0 to 2 ft bgs while the greater 

than 2 ft criteria found in Table 4-2 was applied to soils beyond 2 ft bgs. 

4.1.3 Soil and Sediment Confirmation Sampling 

For ease of characterizing soils and sediments within each work area, a grid system 

was established across the SWD and marsh and creek bed and is shown in Figures 11 and 12. 

Sampling procedures and schemes followed the requirements defined in the SAP 

(WESTON, 2006e). 

In general, for work areas in the SWD and marsh north and south of the Hurricane Barrier, 

confirmation samples were collected at a rate of approximately one sample per 2,500 sf of 

excavation floor (one grid) for both the 0 to 2 ft below final grade and greater than 2 ft below 

final grade intervals. Wall samples were collected at a rate of approximately one sample per 50 ft 

of sidewall (one wall of each grid). 

For the creek bed, confirmation samples were collected at a rate of one sample per approximately 

50 ft of creek bank and one sample per approximately 2,000 sf of creek bed floor, which was 

roughly one floor sample per 50 ft length.  

Upland confirmation samples were collected at a rate of approximately one sample per 2,500 sf 

of excavation floor (one grid) and approximately one sample per 50 ft of sidewall (one wall of 

each grid). 

The Former Lagoon Area was pre-characterized to establish final limits of excavation and 

eliminate the need for confirmation sampling. Pre-characterization activities for the Commercial 

Area occurred during Phase I of the RA. However, additional samples were collected in portions 

of the Commercial Area determined to fall outside of the areas of already characterized (see 

Subsection 3.1.6 Phase I Soil Sampling for Contaminants and Appendix H – Commercial Area 

Risk Evaluation for additional information). The remedial activities are further described for the 
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Commercial Area in Subsection 3.1, Subsection 3.2.3.2, and Subsection 3.4.6 and the Former 

Lagoon Area in Subsection 3.2.3.6 of this report, respectively. 

All validated results for confirmation samples can be found in Appendix G of this report. 

4.1.3.1 ER-M Quotient and Confirmation Sampling 

An example of how confirmation samples are compared to the ER-M Q calculations are shown 

in Table 4-3. 

The example above illustrates how the individual sample results for each metal CoC were used 

to develop ER-M Q. Every confirmation sample collected from the marsh and creek bed areas 

located both north and SOB were compared against the marsh cleanup criteria; individual metal 

concentrations were divided by the associated ER-M value. In the example above, for the first 

sample listed (AT-CF-MS-S10-004), the result for cadmium is 4.39 parts per million (ppm). The 

ER-M Q for cadmium is 9.6 ppm. Therefore, the ER-M Q ratio is equivalent to 4.39/9.6 or 0.46. 
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This was done for each of the six metal CoCs. The ratios were totaled and divided by six to 

calculate the ER-M Q. In the example shown above, the first sample passes the ER-M Q criteria 

of 1.0 with a value of 0.7 while the second sample fails (ER-M Q = 2.7). The area represented by 

the second sample was then excavated further until the ER-M Q result was less than 1.0. 

4.1.3.2 Re-excavations and Confirmation Sampling 

As remedial activities progressed, confirmation samples were collected when target vertical and 

horizontal limits of excavation were achieved per the frequencies described above. Throughout 

the Site, several confirmation samples failed to meet the applicable cleanup criteria and 

therefore, additional excavation, or re-excavation, was required. In general, when excavation 

floor confirmation samples failed, an additional foot of material was excavated from the grid 

location the floor sample represented. For wall sample failures, generally an additional 2 ft of 

material was excavated laterally in accordance with the SAP (WESTON, 2006e) The newly 

exposed excavation surfaces would then be re-sampled. This process would continue until 

cleanup criteria were met. Confirmation sample failures and potential re-excavations were 

documented and discussed during the weekly and bi-weekly status meetings held at the Site 

among project personnel. Tables and drawings were distributed during the meetings for review 

and decisions were made as to how to proceed. There were instances where soil and sediment 

represented by confirmation samples that failed to meet the applicable cleanup criteria were left 

in place. The following section provides more information regarding this issue. 

4.1.4 Cleanup Goal Exceptions 

4.1.4.1 Commercial Area 

Individual results for samples collected in the Commercial Area for carcinogenic compounds that 

did not meet the soil cleanup levels are presented in Table 4-1. However, the removal scheme 

implemented in the Commercial Area established a total average risk that fell within EPA’s 

acceptable risk range. This risk analysis and the findings of the evaluation are presented in 

Appendix H of this report. 
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4.1.4.2 Upland Boundaries North of the Hurricane Barrier 

Along the perimeter of the Site, confirmation sampling was completed and compared against the 

upland criteria presented in Table 4-2. Due to consistent exceedances of several of the CoCs 

criteria included the upland standards, a background investigation was completed to evaluate the 

presence of site CoCs off-site. When comparing the exceedances along the perimeter of the Site 

to the background concentrations found off-site, it was found the concentration of CoCs for the 

upland samples in question were less than background levels. A more detailed analysis of this 

evaluation is presented in Appendix I of this report. 

4.1.4.3 Marsh and Creek Bed South of the Hurricane Barrier 

As described above, ER-M Qs calculated from confirmation sample results were in general 

evaluated against a standard of 1.0. However, in certain instances in more remote areas of the 

Site where the ER-M Q slightly exceeded 1.0, NOAA has indicated harm to the environment 

resulting from physical destruction of marsh areas outweighs the benefit of removing these areas. 

Therefore, ER-M Q results exceeding the 1.0 criterion were evaluated on a case by case basis, 

taking into consideration the ER-M Q value, individual metal concentrations, sample location, 

and adjacent data (including existing investigative data). The limit of excavation and removal 

planning was revised to reflect each evaluation. There were 10 instances where material 

represented by a confirmation sample having an ER-M Q exceeding the criterion of 1.0 was left 

in place for the reasons stated above. The values for these exceedances ranged from 1.01 to 1.29 

and had an arithmetic average of 1.13. 

4.1.5 Site surveying 

4.1.5.1 Introduction 

Excavation boundaries, excavation grades, backfill restoration grades, confirmation sampling 

grids, and monitoring well head elevations at the Site were determined in the field with the use of 

RTK GPS survey equipment. The survey equipment utilized at the Site was manufactured by 

Trimble and included a Trimble Survey Controller (Model TSC2) handheld unit running SCS 
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900 software. The survey set up also included the use of two 5700 Series GPS receivers 

(one at the base station and one on the rover pole) and a Trimark 3 Radio broadcasting at 

461.100 mega hertz. This Trimble RTK GPS system is capable of achieving horizontal and 

vertical precision less than 0.1 survey feet and under optimal conditions can achieve a horizontal 

and vertical accuracy of 0.01 survey feet. The system does not operate if the horizontal and 

vertical precision of 0.1 survey feet can not be achieved, thus, guaranteeing the precision of the 

measurements collected. 

4.1.5.2 Datums and Benchmarks 

Prior to use each day, the accuracy of the system was tested by checking the northing, easting, 

and elevation of at least one known benchmark on-site. Upon successful completion of the 

benchmark test, the RTK survey equipment was put into use to determine excavation boundaries, 

confirmation sample grids, confirm excavation and backfill grades, in place volumes of soil, 

backfilled soil volumes, and monitoring well head elevations. Excavation boundaries and 

confirmation sampling grids were laid out in the field with northing and easting point locations 

using NAD 83. Excavation and restoration backfill grades were laid out in the field using 

elevations in NAVD 88. The point locations were taken from the site base map and 

Final Restoration Plan (WESTON, 2007b) using Autodesk Civil Design 3D software.  

4.1.5.3 Remediation Area Layout 

All areas to be remediated were marked out in the field with grade stakes, which showed the 

lateral limits of excavation. The limits of excavation were taken from the site base map using 

Autodesk Civil Design 3D software. In addition, the lateral extents of excavation/remediation, 

the predetermined confirmation sample locations (50 ft by 50 ft floors and 50 linear ft walls or 

the grid system shown on Figures 11 and 12) were also marked out in the field with the use of 

the RTK survey equipment. The confirmation sample locations were marked out in the field after 

the appropriated excavation grade was achieved. Excavation depths were checked with the use of 

the RTK survey equipment. 
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4.1.5.4 Excavation Survey Procedures 

To calculate volumes of excavated soil an initial existing grade survey of the area to be 

excavated was conducted. The survey points (northing, easting, and elevation) collected during 

this effort were used to create an existing grade surface in a Computer-Aided Design (CAD) 

Drawing. These survey points are used to compare against the next set of survey data from the 

excavated surface. The difference between the two surfaces (initial existing grade surveyed 

surface and excavated grade surveyed surface) is the volume of soil excavated. Excavation and 

project progress, in addition to excavation cut depths, were monitored and tracked by daily 

surveying for quality control purposes. In addition, excavation survey data was submitted daily 

to WESTON’s CAD Department to determine the in-place volume of soil excavated. All 

excavation cut grades detailed in the Final Work Plan were achieved in all areas of remediation, 

except in the SWD Area. The predetermined excavation grades in the SWD were not achieved 

because an analytical trend was noted during review of confirmation samples results. It was 

noted that all samples collected below the overburden fill zone in the SWD met the ER-M Q 

cleanup standards. WESTON determined that not all areas of the SWD need to be excavated as 

deep and therefore, excavation depth became shallower in an effort to reduce T&D volumes. 

4.1.5.5 Restoration Survey Procedures 

Backfilled soil areas were managed in a similar fashion to the excavated soil area. Instead of 

conducting an initial existing grade survey, the daily excavation cut grade surfaces were put 

together in CAD to make one excavated cut grade surface. The excavation cut grade surface was 

then compared against the next set of survey data from the backfill grade surface. The difference 

between the two surfaces (excavation cut grade surveyed surface and backfill grade surveyed 

surface) is the volume of soil backfilled. Backfill volumes and restoration grades were monitored 

and tracked by daily surveying for quality control purposes. Backfill grades/elevations specified 

in the Final Work Plan were achieved by setting grade stakes for equipment operators to use as a 

guide. Actual grades were checked for accuracy with the use of the RTK GPS system, prior to 

surveying the restored grade surface for calculating backfill volumes. All backfill restoration 

grades detailed in the Final Restoration Plan were achieved. 
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4.2 CONSTRUCTION QUALITY CONTROL AND QUALITY ASSURANCE 

4.2.1 Introduction 

Charter was responsible for quality control during Phase I while WESTON was responsible for 

overseeing on-site quality control of all RA activities during Phases II and III. Representatives 

from the USACE were responsible for quality assurance. Submittals required in the contract 

documents were reviewed and approved by USACE. The submittal process was limited to 

backfill material sampling results and the contractor’s preconstruction plans (Safety Plan, 

Quality Control Plan and Environmental Protection Plan) during Phase II and Phase III. During 

Phase 1, quality control in the field consisted of verifying proper location and dimension of 

areas, types, and quantity amounts of processed material. During Phases II and III, quality 

control in the field consisted of ensuring design excavation depths were met, cleanup criteria 

were achieved, and construction of restoration elements were aligned with that outlined in the 

plans and project drawings. 

4.2.2 Quality Control Process and Documentation 

Appropriate documentation and communication of daily on-site activities was also performed. 

During these phases of work, all design objectives outlined in the RAWP (WESTON, 2006b) and 

associated plans were met. Additional project objectives were included in the following plans: 

� APP 
� SAP 
� Construction Quality Control Plan  
� Environmental Protection Plan 
� T&D Plan 
� Final Restoration Plan 

On-site construction quality personnel provided a thorough, consistent evaluation of construction 

activities and materials during all phases of work, comparing activities and materials to the 

project requirements and performance standards set forth in the above mentioned plans. 

Observations and test results were collected on forms and checklists on a daily basis. Progress 

reports were continuously provided to EPA regarding construction activities and whether any 
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issues existed. Situations of non-conformance with project requirements were raised early, and 

with appropriate documentation and reference to project objectives. In most cases, this allowed 

for rapid resolution of all matters (either acceptance of the non-conformance or re-constructing 

to attain conformance). In general, project objectives and performance standards were met during 

construction. Deviations from project objectives were well documented. When deviations were 

accepted by EPA, they were regarded to be inconsequential in nature and insufficient to affect 

the outcome of the intended remedy. Throughout construction, EPA, CENAE, and WESTON 

performed regular field oversight of Charter and any other construction contractors.  

4.2.3 Sampling and Analysis 

Sampling and analysis was conducted in accordance with the approved SAP (WESTON, 2006e) 

and QAPP. All data quality objectives outlined in each applicable plan met the project 

requirements (excluding the exceptions outlined above). 

4.2.4 Health and Safety 

Health and safety requirements were adhered to throughout the project. A health and safety 

meeting was conducted each morning to review topics related to on-site remedial activities for 

the day. Sign-in/sign-out sheets were maintained along with appropriate documentation of all 

on-site personnel credentials and certifications related to health and safety. No incidents or 

injuries were reported during the project. 

Prior to the start of both Phase I and Phase II/III activities, project personnel met with local 

public safety officials regarding acceptable truck routes to access the Site. The general 

contractors maintained strict discipline with drivers transporting materials and equipment to and 

from the Site. Required routes were utilized, trucks were cleaned upon leaving the Site, and the 

public roads outside the Site were cleaned on a regular basis. 

4.2.5 Air Monitoring 

Air monitoring was performed throughout the project within the work zones and at perimeter 

locations. These monitoring locations were adjusted based upon the wind direction. No 
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exceedences of action levels were detected during asbestos abatement and demolition activities, 

or during Phase I. Eight-hour summa canister monitoring was performed at the start of each 

phase and real time monitoring was performed and recorded continuously during the work day. 

During the asbestos abatement undertaken in Phase 1, real time monitoring was performed and 

laboratory samples were taken and analyzed at perimeter locations as well as work zone areas. 

During remedial activities completed in Phase II and III, any exceedances of project reporting 

limits for dust monitoring were investigated. Engineering or other appropriate controls were 

deployed to mitigate the issue and eliminate further exceedances. 

4.2.6 Public Outreach 

Several community meetings were held during the Remedial Design/Remedial Action phases. 

Weekly and bi-weekly reports which included a list of site activities and projected activities and 

results of air monitoring taken at the site perimeter were posted at Town Hall and on EPA’s 

website for the Site.  

4.3 REGULATORY COMPLIANCE 

All ARARs were complied with. Although there is no need to obtain permits for on-site 

activities, the work was performed in compliance with the intent of the permit. 

The RA implemented at the Site was consistent with CERCLA and, to the extent practicable, 

the National Oil and Hazardous Substances Pollution Contingency Plan (NCP), 

40 CFR§300.435(f)(3). The RA achieved all state and federal ARARs that applied to the Site. 

The RA also satisfied the statutory preference for treatment that permanently and significantly 

reduces the mobility, toxicity, or volume of hazardous substances as a principal element. 

Additionally, the RA utilized alternate treatment technologies or resource recovery technologies 

to the maximum extent practicable. 
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5. PRE-FINAL AND FINAL INSPECTIONS 

5.1 PRE-FINAL INSPECTION 

The Pre-Final Inspection for the project was conducted on 20 September 2007. A list of punch 

list items was developed during the inspection for all portions of the Site. All punch list items 

were adequately performed. A copy of the Pre-Final Inspection letter is included in Appendix K. 

A copy of the “Construction Complete”, dated 30 October 2007 is also located in Appendix K. 

5.2 FINAL INSPECTION 

The Pre-Final Inspection for the project was conducted on 3 September 2008 when the Site was 

determined to be O&F. A copy of the Final Inspection letter is included in Appendix K.  
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6. CERTIFICATION 

Components of the preferred remedy as described in this document (see Section 2 The Selected 

Remedy – A Phased Approach), except phytoremediation, have been implemented as planned. 

The intent of phytoremediation was to plant trees to lower the groundwater table to reduce the 

flow of groundwater through residual contamination. However, for the freshwater wetlands to 

flourish as designed groundwater flow to the wetland had to be maximized. EPA determined that 

the habitat value of the wetland outweighed the benefits that phytoremediation would give. The 

Final Inspection will determine whether the remedy is O&F.  
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7. SITE MONITORING AND MAINTENANCE PROGRAM 

As mentioned previously in Subsection 3.6 Source Control and Groundwater Monitoring, 

monitoring of the Site post-remediation will be essential in determining the overall success of the 

project. This monitoring program will measure and document the changes that occur at the Site 

over time in response to the remediation and restoration activities. This objective will be met by 

the combined efforts of EPA and MassDEP. EPA will monitor the restoration features for 1 year 

and then by MassDEP thereafter. Groundwater monitoring will occur for 11 years by EPA and 

then by Mass DEP until the ecologically-based cleanup goals are attained. 

7.1 UPLANDS, MARSH, AND FRESHWATER MONITORING  

Monitoring will consist of two components. First, regular visits during the growing season (May, 

June, August, and September 2008) were made to conduct qualitative assessment of the 

restoration area (overall site conditions, plant condition and survival, cover, potential animal 

grazing, photographic documentation). Second, quantitative assessments will be conducted 

towards the end of the growing season (early October 2008) at wetland monitoring stations 

established in each restored habitat type and a reference tidal marsh areas located in the adjacent 

Girls Creek. Each vegetation community/habitat type will be monitored to assess performance of 

the restoration areas and the need for institutional controls (e.g., management of invasive 

species), if necessary. Combined, these monitoring efforts will gauge the early progress of the 

restoration and quickly identify potential problems so they can be corrected in 2008 and 

subsequent years. 

The monitoring program will focus on assessing vegetation since the tidal marsh and freshwater 

emergent wetland areas are assumed to have standing water or saturation at or near the soil 

surface year-round. Monitoring hydrologic conditions will consist of measuring water depth 

(surface water and free water) adjacent to quadrants during site visits for quantitative monitoring. 

Characterization of soils is not proposed for this program. 

For both qualitative and quantitative monitoring events, general observations on the restoration 

and reference wetlands will be documented, and photographs taken at permanent stations and 
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other applicable locations as appropriate. In addition, the general health of the restored areas, 

observed wildlife and/or grazing impacts, stabilization of soils and sediments, and vegetation 

cover and plant diversity will be noted. The location and extent of common reed and other 

invasive species (e.g., Japanese knotweed and purple loosestrife) will be assessed to determine if 

these species have established within or are encroaching into the restoration area. 

The restored habitat types to be monitored and number of sample stations per habitat type, will 

be mutually agreed upon by participating agencies and stakeholders. Sample stations shall be 

selected in the field and the approximate location surveyed using a GPS. Each sample station, 

including a location for photographic documentation, shall be marked with stakes or other 

permanent markers. Herbaceous quadrats (1 square meter) established in both the restored 

emergent and tidal wetlands will be located within areas planted with plugs. In addition, transects 

will be established within habitat types planted with woody species to assess the survival of 

planted trees and shrubs. 

7.2 YEAR ONE (2008) ASSESSMENTS 

An early spring 2008 survey of the high and low marsh plugs was performed to determine a 

preliminary survival rate of the plugs installed in September 2007. This survey indicated that a 

substantial amount of plugs did not survive the winter months. Because the survival of these 

plantings was guaranteed for 1 year (through 30 September 2008), 3,670 high marsh plugs 

located SOB and 900 high marsh plugs located NOB were installed in the spring of 2008 (see 

Appendix A). This early evaluation identified the plugs that needed to be replaced and allowed 

them to be installed at the beginning of the growing season so they would have a sufficient 

amount of time to become well rooted and established specimens.  

Substitution of replacement nursery stock with native plants recovered from the adjacent low 

tidal marsh located SOB was performed in an attempt to fill in unsuccessful high marsh plots 

found both north and SOB. These areas appeared to have settled over time, altering the ideal 

marsh elevations typical for successful high marsh plant colonization. 

G:\PROJECTS\20173009\003 ATLAS TACK\CLOSEOUT REPORT\FINAL\TEXT\ATLASTACK_IRAR_DRAFT_AUG-2008[2]-08-26-08-18-46.DOC 23 SEPTEMBER 2008 

7-2
 



  

  
 

 

 

  

 

  

 

Final Interim Remedial Action Report 
(O&F Completion Report) for Phases II and III 
Atlas Tack Corporation Superfund Site 
Fairhaven, Massachusetts 

Assessment of the survival of emergent plants, grasses, trees, and shrubs installed throughout the 

freshwater wetland during the restoration phase of 2007 was performed in May of 2008. Survival 

rate of certain species was found to be undesirable. As a result, additional freshwater plants were 

ordered and installed in June of 2008.  

Appendix A presents the types and quantities of both the salt marsh and freshwater plants 

installed in 2008 covered under the 1-year guarantee. 

7.3 SHORT-TERM MAINTENANCE AND GOALS (YEARS 1 THROUGH 5) 

Final restoration and planting of restored wetlands and adjacent areas was completed at the end 

of September 2007. An aggressive “adaptive management program” was implemented for the 

first year (2008) with less comprehensive monitoring for years 2 though 5 (2009 through 2012). 

7.3.1 Vegetation Community/Habitat Type Performance Goals 

Performance standards for the restoration areas will include the establishment of a self-producing 

and sustaining native vegetation community. For herbaceous vegetation (seed or other source), an 

85% cover is a recommended goal over a 5-year monitoring period for most habitat types. In 

addition, an 85% survival of all planted trees and shrubs is the goal over a 5-year monitoring period. 

Should these survival rates not be achieved, additional planting may be required to achieve a 

minimum percent cover. 

Reports will be prepared following each monitoring event. Representative site photographs will 

be a component of each report. General observations on the restoration wetlands and adjacent 

areas will be noted. At the end of the growing season, annual reports will provide more detailed 

information regarding species composition, estimates of percent cover, and estimates of survival of 

planted trees and shrubs.  

7.3.2 Invasive Plant Species Survey and Control 

The monitoring program also includes identifying and mapping areas of existing invasive plants 

colonies found in or adjacent to restored areas [e.g., common reed (Phragmites australis) purple 
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loosestrife (Lythrum salicaria), reed canarygrass (Phalaris arundinacea), and Japanese 

knotweed (Fallopia japonica)]. In addition, measures will be taken to identify and treat other 

invasive plants, non-native species that have spread into native or minimally managed plant 

systems in MA. Due to the size of the existing invasive colonies present around the restored 

areas, the application of herbicide is the preferred method of treatment rather than manual 

control. For the most part, it will be necessary for a Massachusetts-licensed specialist to apply an 

herbicide (e.g., AquaMaster) to control invasive species. Invasive plant monitoring and control 

was included for the first year following acceptance of planting (up to two applications). 

However, annual follow-up visits must be performed to ensure the establishment of desired 

species and to control encroachment of invasive species in the restoration areas. During the 

initial 5-year period of performance (2008-2012), the goal is zero tolerance of common reed in 

restored areas. The need for continued invasive species monitoring and control beyond 2012 will 

be evaluated at the end of the 5-year period of performance. 

7.3.3 Other Maintenance Items 

Monthly site inspections during May, June, August, September, and October (see inspection 

monitoring reports under separate cover for details of observations made during year one) will be 

performed and will include:  inspecting the perimeter fence and gates, inspecting ditches, swales, 

slopes and banks for erosion and sedimentation, photographing pertinent site features, and 

completion of an inspection report. If maintenance repairs are identified during this inspection, 

both EPA and CENAE will be notified and repairs will be made once authorization has been 

approved from both parties.  

Goose fence and decoy deterrents installed during the site restoration activities in the fall of 2007 

and spring of 2008 shall be maintained until plantings show signs of a well rooted freshwater 

emergent community. Goose fence installed in the freshwater emergent wetland should be 

maintained at least until fall of 2009, at which time the netting can be removed and the post left 

intact in the event that grazing is noted during subsequent field inspections and netting will be 

reinstalled. At the end of the 5-year monitoring period, all posts can be removed from the 

freshwater wetland. 
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7.4 LONG-TERM MAINTENANCE AND GOALS 

Long-term maintenance may not be necessary depending on the success of the restoration 

program. At a minimum, appropriate measures to continue the control of the common reed 

throughout the restored areas and the maintenance of the designed spillway elevations need to be 

considered past the year 2012 to ensure the success of the restoration effort.   

Given the presence of invasive plant species in areas surrounding Atlas Tack, and the 

establishment of invasives in the restoration area NOB in 2008, it will be difficult to prevent the 

encroachment of these species into restored areas. However, if the initial 5 year performance 

standards are met then the restored areas will have established hydrologic conditions and 

vegetation cover to minimize the potential for encroachment of invasives into these areas. The 

need for continued invasive species monitoring and control beyond 2012 will be evaluated at the 

end of the 5-year monitoring period. 
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8. SUMMARY OF PROJECT COST 

8.1 OVERALL PROJECT COST SUMMARY 

Total RA costs including 1 year of Site O&M is $21.1M. It is estimated that Long-term 

Response Action will continue for 10 additional years at approximately $70,000 

per year. 

Site design and construction costs are shown in Table 8-1 below. 

Table 8-1 


Summary of Overall Project Costs 


Phase Description Construction Costs Design Costs1

 Phase I Commercial Area $3,117,402 N/A 

 Phase II Solid Waste and Disposal Area $8,186,639 N/A

 Phase III Marsh and Creek Bed Areas  $8,577,942  $489,584 

All Phases USACE Construction Management  $702,767  N/A 

Totals  $20,584,750  $489,584 

Total Design and Construction Costs  $21,074,334 

Notes: 

1	 The RA was constructed using performance-based scopes of work due to the non-complex nature of 
demolition and excavation type construction. Remedial Design costs were expended for the bioavailability 
study. 

8.2 PROJECT COST SAVINGS 

Significant cost savings were realized throughout Phase II and Phase III of the project via the 

T&D effort. The majority of the savings came from the ability to classify excavated materials as 

non-hazardous waste. More than 60% of the total tonnage of material shipped off-site for 

disposal was classified for re-use under the MassDEP COMM-94 and COMM-97 Policies based 

on the results of waste characterization sampling. Under these policies, contaminated soil and 
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sediment may be reused and disposed of at MA landfills as cover material or other prescribed 

use. The balance of material was shipped off-site for disposal under the requirements stipulated 

in Subtitle-D of RCRA as non-hazardous waste. A total of approximately 109,000 tons of 

material was shipped off-site at a cost of just under 5 million dollars. 

Additional cost savings were realized via the stabilization of metals contamination found in 

waste materials generated on-site. During waste disposal characterization activities, several 

waste piles were found to exceed the RCRA TCLP criteria for lead and/or cadmium. Due to the 

exceedances of the TCLP criteria, these materials would be regulated by Subtitle-C of RCRA 

and classified as characteristic-type hazardous waste. To mitigate the potential off-site shipment 

of this material as a hazardous waste it was stabilized. The material was resampled and found to 

be in compliance with the RCRA TCLP criteria, and therefore, was shipped off-site as 

RCRA – Subtitle-D (non-RCRA hazardous) regulated material. Table 8-2 illustrates the savings 

in T&D costs that emerged based on the stabilization effort. 

Table 8-2 

Stabilization Effort Costs & Cost Savings  

Cost Description Quantity/Cost 

Total Tons of Material Stabilized 4,502.86 

Total Cost of Stabilization Effort $ 158,872.59 

Total Cost to T&D as Subtitle-D (Post Stabilization)  $ 364,551.60 

Total Cost to Stabilize and T&D Off-site $ 523,424.19 

Total Cost if Shipped as Hazardous Waste $ 781,921.75 

Total Savings $ 258,497.56 

It is estimated the applied T&D value-engineering solutions described above allowed for a total 

cost savings of approximately $2.8M. 
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8.3 TRANSPORTATION AND DISPOSAL COSTS FOR PHASES II AND III 

Seven different disposal facilities were utilized for consolidation of the contaminated materials 

generated on-site. This included the following facilities: 

� Greenwood Landfill – Worcester, MA 
� Marion Landfill – Marion, MA 
� Taunton Landfill – Taunton, MA 
� Crapo Hill Landfill – New Bedford, MA 
� Bourne Landfill – Bourne, MA 
� Aggregate Recycling Corporation – Eliot, ME 
� Turnkey Recycling and Environmental Enterprises (TREE) – Rochester, NH 

Greater than 66% of all material T&D off-site was consolidated at facilities in the 

Commonwealth of Massachusetts. This also led to cost savings and provided a more sustainable 

solution for off-site disposal efforts by reducing the length of haul routes. 

Table 8-3 and Table 8-4 illustrate the project T&D costs by waste classification and by facility, 

respectively. 

Table 8-3 

Transportation and Disposal Costs By Material Classification 

Material 
Classification 

Material 
Type Disposal Facility 

Average 
Unit 

Rate/Ton Tons Cost 

Comm-94 Sediment 
Bourne/Greenwood/ 
Taunton $33.00 23,761 $781,550 

Comm-97 Soil 
Crapo Hill/Marion/ 
Greenwood/Taunton  $27.98 44,159 $1,183,295 

Subtitle-D 

Sediment/ 

Soil/Debris TREE  $83.77 25,897 $2,127,174 

Construction and 
Demolition 
Debris 

Crushed 
Brick and 
Concrete 

Greenwood/ARC/ 
TREE  $47.00 12,293 $600,077 

Site Debris Debris Bourne  $95.00 2,923 $277,731 
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Table 8-4 

Transportation and Disposal Costs By Disposal Facility 

Disposal 
Facility Material Type 

Material 
Classification Tons Cost 

ARC Crushed Brick and Concrete C&D Debris 8,633 $448,917 

Bourne 
Landfill Sediment/Debris Comm-94/Site Debris 7,237 $415,764 

Crapo Hill 
Landfill Soil Comm-97 1,237 $23,485 

Greenwood 
Landfill 

Crushed Brick and 
Concrete/Sediment/Soil 

Comm-94/Comm
97/C&D Debris 18,677 $597,658 

Marion 
Landfill Soil Comm-97 26,838 $633,383 

Taunton 
Landfill Sediment/Soil Comm-94/Comm-97 18,814 $634,977 

TREE 
Crushed Brick and 
Concrete/Debris/ Sediment/Soil 

C&D Debris/ 
Subtitle-D 27,599 $2,215,643 

Table 8-3 also presents the average unit rate per ton for each disposal classification type.  

Both Table 8-3 and Table 8-4 show tonnage and costs for construction and demolition debris 

shipped off-site. As part of the T&D activities, crushed brick and concrete generated during the 

crushing operation in Phase I of the project were also shipped off-site. The bulk of this material 

was shipped to the ARC in Eliot, ME, where it was recycled and reused in the production of a 

stabilized bituminous product, providing another sustainable solution for the waste produced 

on-site. Over 12,000 tons of this material was shipped off-site at a cost of just under $600,000. 

Table 8-5 below shows a breakdown of tonnage and costs for the crushed brick and concrete. 

Table 8-5 

Transportation and Disposal Costs for Crushed Brick and Concrete 

Disposal Facility Tons Cost 

Greenwood Landfill 1,959 $62,692 

ARC 8,565 $445,400 

TREE 1,701 $88,469 
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9. CONTACT INFORMATION 

Table 9-1 lists the personnel and contact information for all phases of the RA: 

Table 9-1 

Contact Information 

Contact Address Phone Number E-mail Address 

Elaine Stanley 

EPA Remedial 
Project Manager 

EPA 
One Congress Street 
Suite 1100 
Boston, MA 02114-0203 

(617) 918-1332 stanley.elainet@epa.gov 

Stacy 
Greendlinger  

Community 
Involvement 
Coordinator 

EPA 

One Congress Street 
EPA Community 
Involvement Suite 1100 
Boston, MA 02114-0203 

(617) 918-1403 greendlinger.stacy@epa.gov 

Joseph Coyne 
MassDEP 

Project Manager 

Commonwealth of 
Massachusetts 
Department of 
Environmental 
Protection 
One Winter Street 
Boston, MA 02108 

(617) 348-4066 joseph.coyne@state.ma.us 

Maurice 
Beaudoin, ACO 

(Phase I) 

U.S. Army Corps of 
Engineers 
103 Sawyer Street 
New Bedford, MA 02746 

(978) 318-8223 maurice.beaudoin@usace.army.mil 

Heather Sullivan 

CENAE Project 
Manager 

U.S. Army Corps of 
Engineers 
696 Virginia Road 
Concord, MA 01742 

(978) 318-8543 heather.l.sullivan@usace.army.mil 

Mark Anderson 

CENAE 
Engineering 
Manager 

U.S. Army Corps of 
Engineers 
696 Virginia Road 
Concord, MA 01742 

(978) 318-8478 Mark.J.Anderson.Jr@nae02.usace.army.m 
il 

Chris Turek 

CENAE Site 
Engineer – COR 

(Phase II and III) 

U.S.Army Corps of 
Engineers 

103 Sawyer Street 

New Bedford, MA 02746 

(978) 318-8234 christopher.j.turek@usace.army.mil 
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Contact Address Phone Number E-mail Address 

Bruce Campbell 

Program 
Manager 

Weston Solutions, Inc. 

1 Wall Street, #201 

Manchester, NH 03101 

(603) 656-5445 Bruce.Campbell@westonsolutions.com 

David 
Abrahamson 

Project Manager 

Weston Solutions, Inc. 

1 Wall Street, #201 

Manchester, NH 03101 

(603) 656-5533 David.Abrahamson@westonsolutions.com 

Edwin Benton 

Site Remediation 
Manager 

Weston Solutions, Inc. 

1 Wall Street, #201 

Manchester, NH 03101 

(508) 304-2297 Edwin.Benton@westonsolutions.com 

Ryan Jendrasiak 

Quality Control 
Manager 

Weston Solutions, Inc. 

1 Wall Street, #201 

Manchester, NH 03101 

(603) 656-5400 Ryan.Jendrasiak@westonsolutions.com 

Andrew 
Klappholtz 

Project Geologist 

Weston Solutions, Inc. 

1 Wall Street, #201 

Manchester, NH 03101 

(603) 656-5550 A.Klappholz@westonsolutions.com 

Tony Delano 

Project Engineer 

Weston Solutions, Inc. 

1 Wall Street, #201 

Manchester, NH 03101 

(603) 656-5537 Tony.Delano@westonsolutions.com 

Tim Borman 

Site Safety and 
Health Officer 

Weston Solutions, Inc. 

102 Guilder Lane 

Milton, VT 05468-8403 

(802) 893-8289 Tim.Borman@westonsolutions.com 

Robert Delhome  

President  

Charter 

72 Jonspin Road  
Wilmington, MA 01887 

(978) 658-2232 
Ext. 206 
cell 617-212-0569 

rdelhome@charterenvironmental.com 

John Palmer 

Project Manager 

Charter 

72 Jonspin Road  
Wilmington, MA 01887 

(978) 658-2232 
Ext. 205 
cell (617) 212-0568 

jpalmer@charterenvironmental.com 

Donald Pipatti 

Construction 
Superintendent 

Charter 

72 Jonspin Road 
Wilmington, MA 01887 

(978) 658-2232 
cell (617) 592-7305 

dpipatti@Charterenvironmental.com 
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10. OBSERVATIONS AND LESSONS LEARNED 

The following sections provide selected observations and lessons learned from the RA performed 

at the Site. A summary of observations and lessons learned follows below. 

10.1 PRE-CHARACTERIZATION OF THE FORMER LAGOON AREA  

Pre-characterization of the Former Lagoon Area led to an efficient removal of the contaminated 

media found in this excavation area (see Appendix B). This activity provided pre-determined 

excavation limits, allowing the excavation to be excavated and backfilled immediately so the 

handling of additional quantities of excavation wastewater could be minimized. 

10.2 REUSE OF CONSTRUCTION AND DEMOLITION DEBRIS  

Reuse of construction and demolition debris in the Commonwealth of Massachusetts via the 

BUD process requires not only acceptance by state regulators and the disposal facility, but also 

adjacent land owners to the disposal facility (the BUD application in included as 

Appendix D). A substantial quantity of crushed asphalt brick and concrete (ABC) was generated 

during the Phase 1 building demolition activities. This material was stockpiled on-site and 

remained in place throughout much of the remainder of the RA. A portion of this material was 

utilized on-site for haul roads and berms. Still, approximately 12,000 tons of this material 

remained with no apparent re-use or cost-effective disposal option. During T&D activities, 

discussions were initiated with local landfills that were already receiving excavated soils and 

sediments from the Site about potential re-use of the ABC for daily cover under the MassDEP’s 

BUD Policy. The Crapo Hill Landfill in the Town of New Bedford expressed interest in the 

reuse of the ABC for this purpose. Sampling results indicated the ABC material had elevated 

levels of PAH. Therefore, a risk analysis was completed, tailored to the potential re-use of the 

ABC as daily cover and haul road material at the Crapo Hill Landfill. The appropriate 

application materials were filed with MassDEP and the approval process was initiated. Due to 

questions posed by adjacent property owners and the Town of Dartmouth, the approval of the 

application was delayed. During this layover period, operators of the Crapo Hill Landfill 
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reconsidered the acceptance of the ABC material for reuse at their facility due to the opposition it 

received from the local parties involved in the process, thereby nullifying the BUD and the site-

specific risk assessment. 

10.3 APPLICATION OF THE USEPA CONTAINED-IN POLICY  

Application of the EPA Contained-in Policy to contaminated media generated at the Site led to 

significant cost savings to the project. The HBLs were used by EPA to deem 7,000 tons of 

cyanide-impacted material (blue sludge) as non-hazardous waste, resulting in savings in disposal 

costs. 

10.4 REUSE OF MATERIALS 

Reuse of materials generated during the RA to build roads for site access, as backfill to restore 

disturbed areas, as erosion control measures, and habitat enhancement led to cost savings to the 

project and a more sustainable remedy. 

The reuse of materials generated on-site included the following: 

�	 Sand used during previous remediation activities in the Former Lagoon Area was 
sampled and found to meet the requirements for use as backfill on-site and therefore, 
was reused in restoring the Former Lagoon Area once again. This not only offset the 
potential disposal costs for this material but also the costs for additional backfill. 

�	 Boulders unearthed during excavation activities were cleared of all soil and sediment 
and reused in several areas of the Site including the freshwater wetland for habitat 
enhancement structures, as well as the boulder barricade constructed between the 
Commercial Area and the freshwater wetland. Again, costly disposal operations were 
averted and the boulders provided a more natural alternative for the habitat 
enhancement of the wetland and the barricade. 

�	 Trees within the excavation areas were cut down to allow for access to these areas. 
Most trees were chipped and the resulting mulch was utilized as an erosion control 
alternative along the boundary between the Commercial Area and the freshwater 
wetland. In addition, woody debris generated during remedial activities, including 
trees, root balls, and branches, were placed along the transition area in the freshwater 
wetland as habitat enhancement structures. 

�	 As stated earlier in this section, crushed brick and concrete generated during Phase I 
of the RA was utilized to construct haul roads and berms. The use of a geotextile 
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fabric around these berms and roads minimized contact between construction 
equipment and the material. The use of this material for these engineered structures 
offset the cost to bring additional construction materials on-site. This material was 
later disposed of off-site. 

10.5 APPLICATION OF COMM-94 AND COMM-97 POLICIES 

The application of the MassDEP’s Comm-94 and Comm-97 policies not only allowed for the 

reuse of waste materials generated on-site but also led to significant cost savings to the project. 

Contaminated sediment and soil can be reused and disposed of at MA landfills as cover material 

or other prescribed use provided the material meets requirements and standards set forth under 

the policies. Under the Comm-94 policy, contaminated sediments that meet the standards of the 

policy may be reused or disposed of at MA permitted landfills and under the Comm-97 policy, 

contaminated soil may be reused or disposed of at MA permitted landfills. More than 60% of the 

total tonnage of material shipped off-site for disposal was classified for re-use under MassDEP’s 

Comm-94 and Comm-97 policies based on the results of waste characterization sampling. If 

these policies were not utilized, it would have been necessary to ship this material off-site for 

disposal under the requirements stipulated in Subtitle-D of RCRA as non-hazardous waste.  

10.6 IMPLEMENTATION OF ENGINEERING CONTROLS 

The implementation of engineering controls was extremely beneficial to the success of the 

project. As mentioned in Subsection 3.4.5.6, Freshwater Wetland, during the construction of the 

freshwater wetland during the summer months, it was evident that the groundwater was inhibited 

from percolating through the existing glacial till lens present throughout the area. In an attempt 

to encourage additional amounts of standing water present in the freshwater wetland, a 

percolation trench approximately 700 ft by 10 ft was installed along the western boundary of the 

freshwater wetland. The trench was excavated to an elevation of –1.1 ft NAVD 88, penetrating 

through the glacial till lens, as a result allowing the groundwater to infiltrate into the freshwater 

wetland. 

In addition, engineering controls such as the installation of the box culvert with slide gate at the 

mouth of Boys Creek and the use of check dams allowed for the effective management of tidal 
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influences on the RA in the marsh and creek. Project personnel were able to manage the daily 

tide flux via engineering controls (box culvert, berms) and appropriate scheduling of work 

activities. In addition, the slide gate located at the Hurricane Barrier gave on-site management 

personnel the ability to control the influx of tidal waters NOB when tides were at their highest 

(moon tides). By mixing the use of these engineering and scheduling controls, the RA was able 

to proceed in the most efficient manner possible and limit project delays. 

10.7 PUBLIC OUTREACH PROGRAM  

The significant public outreach program employed throughout the life of the RA eliminated 

unexpected delays to the project. EPA held several town meetings during the lifespan of the 

project to inform local residents and town officials of the progress of RA activities and the 

schedule for completion. These town meetings enabled EPA and its contractors to maintain a 

positive relationship with local townspeople. In addition, as issues arose during RA activities, 

forthright communication with local residents and the delivery of quick responses assisted in 

maintaining these relationships. The excellent rapport established with the public allowed for 

EPA and its contractors to mitigate potential cost impacts and project delays when construction 

activities were at their peak, specifically during T&D activities.  

10.8 COMMUNICATION 

It was found to be extremely beneficial to work openly and directly with officials from the 

Town of Fairhaven to eliminate project delays. Prior to the commencement of on-site activities, 

personnel from the Town of Fairhaven were contacted to ensure the interests of all parties were 

kept in sight. Town emergency personnel (fire and police) were also informed of scheduled 

remedial activities such that timely emergency response and site security could be maintained 

throughout the life of the project. The open lines of communication and trust established between 

project personnel and representatives from the Town of Fairhaven permitted rapid response from 

the Town when necessary. An excellent example of this was the Town of Fairhaven’s Sewer and 

Water department prompt acceptance to receive surface water runoff that accumulated in 

previously remediated portions of the Site to allow for restoration activities to commence. As it 

turned out, discharge to the town sewer was not necessary as the ambient water quality criteria 
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were met and discharge to Priests Cove was exercised accordingly. Consideration for the needs 

of the Town continued through project completion and culminated in wide acceptance of the 

success of the project as a whole. Again, cost impacts and delays were mitigated by maintaining 

a positive relationship with personnel from the Town of Fairhaven. 

10.9 PRO-ACTIVE SAFETY CULTURE 

The establishment of a pro-active safety culture among all personnel on-site, including laborers, 

equipment operators up through the site management team led a zero-incident project. 

10.10 ON-SITE SURVEY SUPPORT 

The use of RTK GPS surveying technology increased overall project efficiency in the timely 

layout of excavation limits and restoration grades; completion of interim excavation depth and 

restoration grade inspections; prompt layout of re-excavations; providing excavation and backfill 

volume data for payment; layout of restoration features; as well as various other surveying tasks 

that arose throughout the RA. 

10.11 ADDITIONAL OBSERVATIONS AND LESSONS LEARNED 

In addition to the major Observations and Lessons Learned sections included above, there were 

other contributing factors and decisions made throughout the project that should be mentioned 

and considered. These would include the following: 

�	 Appropriate scheduling of work activities in the marsh area south of the Hurricane 
Barrier during the winter months increased productivity and lessened delays due to 
tidal influences. 

�	 The use of innovative technologies like utilizing HDPE crane mats to access remote 
and highly saturated work areas increased productivity and reduced incidental marsh 
destruction. 

�	 Use and management of several disposal facilities and building awareness of each 
facility’s capacity ensured the elimination of bottlenecks in the waste generation and 
disposal process. 
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� The development of a streamlined waste disposal characterization and management 
process including multi-layered review of characterization data was essential in the 
elimination of project delays. 

� Convening weekly and bi-weekly status meetings among all project personnel created 
an open flow of information leading to efficiency in decision making and the 
elimination of costly project delays (see Appendix F for additional information). 

� A Project Action-Item List, an informational tool detailing all action items as the 
project progressed, was consistently maintained and presented at weekly and 
bi-weekly status meetings. The Action Item List effectively managed the pivotal 
issues that arose during the RA by requiring parties responsible for addressing each 
issue to make prompt decisions (see Appendix F for examples of the Action Item 
List). 

� The effective stabilization of contaminated media that failed the TCLP for lead and/or 
cadmium led to a significant cost savings to the project. 

� The Field Change Notice process utilized between representatives of the USACE and 
WESTON streamlined the change order process and instilled confidence in the 
fixed-priced subcontractor completing the construction work that appropriate 
payment would be made. 

� During monitoring activities, it was discovered there was consolidation of the 
restored surface in several areas of the high marsh both north and SOB. The 
consolidation appeared to be caused by the constant inundation of these areas due to 
tidal flux. The areas of consolidation were found to be at an elevation more suited for 
low marsh species instead of the high marsh varieties originally installed. Therefore, 
low marsh species were planted in the areas of consolidation to meet the goals of the 
restoration process. From a program perspective, consideration should be given to not 
including vegetative restoration as part of a source control remedy. 

� The flexibility built into the project schedule to work on the weekends allowed the 
project team to meet the aggressive completion goal set by EPA. The ability for 
CENAE to promptly process “Requests for Approval to Incur Overtime Premium 
Costs” allowed for the project to recover from schedule delays caused by unforeseen 
weather delays and high tidal events. In addition, this option eliminated the need to 
mobilize additional personnel who were unfamiliar with existing site conditions and 
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the specialized requirements of the remedial operations. Requests for Approval to 
Incur Overtime Premium Costs were approved based on the following:  

REQUEST FOR APPROVAL TO INCUR  
OVERTIME PREMIUM COSTS 

Date Reason 

9 February 2007 To take advantage of the frozen marsh conditions during 
excavation activities SOB 

15 February 2007 To take advantage of the frozen marsh conditions during 
excavation activities SOB 

19 July 2007 To address re-excavations located north and SOB to facilitate 
restoration activities 

12 September 2007 To achieve the completion date of substantial field operations 
by 29 September 2007 
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Plant Identification Tables 
The following tables illustrate the types of plants installed in the different restoration areas of the 

Site including upland areas (Table 1), high and low tidal marsh (Table 2), and the freshwater 

wetland, islands, and freshwater wetland berm (Table 3).  Each table presents the type of plant 

(tree, shrub, or herbaceous plug), the common name and scientific name for each plant, a 

thumbnail photograph for identification, and the approximate quantity installed (this includes the 

original quantity installed in 2007 and the quantity installed in 2008 during monitoring activities, 

covered under the installer’s 1-year guarantee period). 
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Table 1 

Plant Species for Restoration of Upland Areas 

Tree (T)/ 
Shrub (S) Common Name Scientific Name Photo Identification 

2007 
Quantity 
Installed 

May 2008 
Quantity 
Installed 

July 2008 
Quantity 
Installed 

S Pepperbush Clethra alnifolia 50 0 0 

S Inkberry Ilex glabra 50 0 0 

S Bayberry Myrica pensylvanica 40 0 0 
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Tree (T)/ 
Shrub (S) Common Name Scientific Name Photo Identification 

2007 
Quantity 
Installed 

May 2008 
Quantity 
Installed 

July 2008 
Quantity 
Installed 

S Elderberry 
Sambucus 

canadensis 
40 0 0 

T Red maple Acer rubrum 20 0 0 

T Sweetgum 
Liquidambar 

styraciflua 
15 0 0 
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Tree (T)/ 
Shrub (S) Common Name Scientific Name Photo Identification 

2007 
Quantity 
Installed 

May 2008 
Quantity 
Installed 

July 2008 
Quantity 
Installed 

T Black gum Nyssa sylvatica 15 0 0 

T Oak Quercus sp 20 0 0 
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Table 2 

Plant Species for Restoration of High and Low Marsh Areas 

High Marsh (H) 
Low Marsh (L) 

Common Name Scientific Name Photo Identification 

2007 

Quantity 
Installed 

May  2008 

Quantity 
Installed 

July  2008 

Quantity 
Installed 

H Seashore Saltgrass Distichlis spicata 5,578 3,970 0 

H Saltmeadow Rush Juncus Geradii 1,500 300 0 

H Salt Hay Spartina Patens 1,500 300 0 
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High Marsh (H) 
Low Marsh (L) 

Common Name Scientific Name Photo Identification 

2007 

Quantity 
Installed 

May  2008 

Quantity 
Installed 

July  2008 

Quantity 
Installed 

L Saltmarsh Cordgrass Spartina Alterniflora 1,000 0 0 
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Table 3 

Plant Species for Restoration of Freshwater 
Wetland/Islands/Wetland Berm 

2007 

Quantity Installed 

May  2008 

Quantity Installed 

July  2008 

Quantity Installed 

Tree (T)/ 
Shrub (S)/ 

Herbaceous 
(H) 

Common 
Name 

Scientific 
Name 

Photo 
Identification 
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S Buttonbush 
Cephalanthus 

occidentalis 
250 0 0 0 0 0 0 0 0 

S Pepperbush Clethra alnifolia 0 40 50 0 0 0 0 0 0 

S Inkberry Ilex glabra 0 0 50 0 0 0 0 0 0 
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Plant Species for Restoration of Freshwater 
Wetland/Islands/Wetland Berm 

2007 

Quantity Installed 

May  2008 

Quantity Installed 

July  2008 

Quantity Installed 

Tree (T)/ 
Shrub (S)/ 

Herbaceous 
(H) 

Common 
Name 

Scientific 
Name 

Photo 
Identification 
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S Winterberry Ilex verticillata 0 40 0 0 0 0 0 0 0 

S Marsh Elder Iva frutescens 0 0 94 0 0 0 0 0 0 

S Bayberry 
Myrica 

pensylvanica 
0 0 378 0 0 0 0 0 0 
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Plant Species for Restoration of Freshwater 
Wetland/Islands/Wetland Berm 

2007 

Quantity Installed 

May  2008 

Quantity Installed 

July  2008 

Quantity Installed 

Tree (T)/ 
Shrub (S)/ 

Herbaceous 
(H) 

Common 
Name 

Scientific 
Name 

Photo 
Identification 
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S Elderberry 
Sambucus 

canadensis 
0 40 0 0 0 0 0 0 0 

T Red Maple Acer rubrum 0 20 0 0 0 0 0 0 0 
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Plant Species for Restoration of Freshwater 
Wetland/Islands/Wetland Berm 

2007 

Quantity Installed 

May  2008 

Quantity Installed 

July  2008 

Quantity Installed 

Tree (T)/ 
Shrub (S)/ 

Herbaceous 
(H) 

Common 
Name 

Scientific 
Name 

Photo 
Identification 
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T Green Ash 
Fraxinus 

pennsylvanica 
0 10 0 0 0 0 0 0 0 

T Black Gum Nyssa sylvatica 0 10 0 0 0 0 0 0 0 
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Plant Species for Restoration of Freshwater 
Wetland/Islands/Wetland Berm 

2007 

Quantity Installed 

May  2008 

Quantity Installed 

July  2008 

Quantity Installed 

Tree (T)/ 
Shrub (S)/ 

Herbaceous 
(H) 

Common 
Name 

Scientific 
Name 

Photo 
Identification 
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T Swamp 

White Oak 
Quercus bicolor 0 10 0 0 0 0 0 0 0 

T Black Willow Salix nigra 50 0 0 0 0 0 0 0 0 

H Fringed 

Sedge 
Carex crinita 0 300 0 0 0 0 0 56 0 
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Plant Species for Restoration of Freshwater 
Wetland/Islands/Wetland Berm 

2007 

Quantity Installed 

May  2008 

Quantity Installed 

July  2008 

Quantity Installed 

Tree (T)/ 
Shrub (S)/ 

Herbaceous 
(H) 

Common 
Name 

Scientific 
Name 

Photo 
Identification 
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H Shallow 

Sedge 
Carex lurida 0 300 0 0 0 0 0 56 0 

H Tussock 

Sedge 
Carex stricta 0 400 0 0 0 0 0 56 0 
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Plant Species for Restoration of Freshwater 
Wetland/Islands/Wetland Berm 

2007 

Quantity Installed 

May  2008 

Quantity Installed 

July  2008 

Quantity Installed 

Tree (T)/ 
Shrub (S)/ 

Herbaceous 
(H) 

Common 
Name 

Scientific 
Name 

Photo 
Identification 
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H Manna 

Grass 
Glyceria striata 0 150 0 0 0 0 0 225 0 

H Soft Rush Juncus effusus 0 300 0 0 0 0 0 57 0 
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Plant Species for Restoration of Freshwater 
Wetland/Islands/Wetland Berm 

2007 

Quantity Installed 

May  2008 

Quantity Installed 

July  2008 

Quantity Installed 

Tree (T)/ 
Shrub (S)/ 

Herbaceous 
(H) 

Common 
Name 

Scientific 
Name 

Photo 
Identification 
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H Rice 

Cutgrass 

Leersia 

oryzoides 
0 400 0 0 0 0 0 225 0 

H Spatterdock Nuphar advena 2,180 0 0 0 0 0 50 0 0 
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Plant Species for Restoration of Freshwater 
Wetland/Islands/Wetland Berm 

2007 

Quantity Installed 

May  2008 

Quantity Installed 

July  2008 

Quantity Installed 

Tree (T)/ 
Shrub (S)/ 

Herbaceous 
(H) 

Common 
Name 

Scientific 
Name 

Photo 
Identification 
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H Arrow Arum 

Peltandra 

virginica 0 0 1,180 0 0 0 0 298 748 

H Water 

Smartweed 

Polygonum 

amphibium 
2,180 0 0 0 0 0 200 0 0 

H Pickerelwee 
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Pontedaria 

cordata 
2,380 0 0 0 0 0 2,500 0 0 
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Plant Species for Restoration of Freshwater 
Wetland/Islands/Wetland Berm 

2007 

Quantity Installed 

May  2008 

Quantity Installed 

July  2008 

Quantity Installed 

Tree (T)/ 
Shrub (S)/ 

Herbaceous 
(H) 

Common 
Name 

Scientific 
Name 

Photo 
Identification 
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H Duck Potato 
Sagittaria 

latifolia 
0 2,380 0 0 0 0 0 675 1375 

H Hardstem 

Bulrush 
Scirpus acutus 2,180 0 0 0 0 0 1,450 0 0 

H Wool Grass 
Scirpus 

cyperinus 
0 400 0 0 0 0 0 225 0 
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Plant Species for Restoration of Freshwater 
Wetland/Islands/Wetland Berm 

2007 

Quantity Installed 

May  2008 

Quantity Installed 

July  2008 

Quantity Installed 

Tree (T)/ 
Shrub (S)/ 

Herbaceous 
(H) 

Common 
Name 

Scientific 
Name 

Photo 
Identification 
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H Soft Stem 

Bulrush 

Scirpus validus 
0 580 0 0 0 0 0 262 262 

H Giant Bur-

reed 

Sparganium 

eurycarpum 
0 871 0 0 0 0 0 370 370 
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Seed Mix - Southern Tier Mix #2:New England Wetland Hummock 

Mix 
X 

Seed Mix - Southern Tier Mix #3:New England Wetland Rush/Bulrush 

Mix 
X 

Seed Mix - Southern Tier Mix #4:New England Upland Native Mix X 
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Weston Solutions, Inc. 
One Wall Street 
Manchester, New Hampshire 03101-1501 

 603-656-5400 ● Fax 603-656-5401 
 www.westonsolutions.com 

27 November 2006 

Ms. Heather Sullivan, Project Manager 
U.S. Army Corps of Engineers, New England District 
696 Virginia Road 
Concord, MA 01742-2751 Work Order No.: 20173.009.203.2100 

Reference: Phase II Remedial Action 
Atlas Tack Corporation Superfund Site, Fairhaven, Massachusetts 
Contract No.: W912WJ-05-D-0009, Task Order 103 

 DCN: AT03-112706-AAHZ 

Subject: Draft Final Lagoon Confirmation Sampling Report 

Dear Ms. Sullivan: 

Weston Solutions, Inc. (WESTON®) is pleased to submit this Draft Final Lagoon 

Confirmation Sampling Report to support on-going Phase II activities being conducted in 

the Solid Waste and Debris Area at the Atlas Tack Superfund Site (Site) located in 

Fairhaven, Massachusetts. Remedial activities are being conducted by WESTON under contract 

to the United States (U.S.) Army Corps of Engineers, New England District (CENAE), 

Contract No. W912WJ-05-D-0009. This remedial effort is being implemented by CENAE for the 

U.S. Environmental Protection Agency (EPA).  

This report documents sampling and reporting activities outlined in the Final Sampling and 

Analysis Plan (SAP) Addendum No. 001 (SAP Addendum No. 001), dated 27 September 2006, 

prepared by WESTON. 

As supplemental information for this report, the following Attachments are included: 

� Attachment 1 – Effects Range-Medium Quotient Development Guidance 
� Attachment 2 – Figures  
� Attachment 3 – Tables 
� Attachment 4 – Soil Boring Logs 
� Attachment 5 – Field Guide for Mobilization Two 
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Lagoon Confirmation Sampling Report 
Atlas Tack Superfund Site, Fairhaven, MA -2- 27 November 2006 

OBJECTIVE 

The primary objective of this sampling event was to adequately define the horizontal and vertical 

extent of contamination in the Former Lagoon Area (FLA) prior to excavation so that no 

confirmation sampling would be necessary during intrusive activities. Subsequent to the main 

objective, reduction of the necessity to perform both de-watering and remote sampling due to the 

anticipated depths of excavation, greater than 8 feet (ft) below ground surface (bgs), were 

mitigated by this effort.  

Soil cleanup goals applicable for soil depths of greater than 2 ft bgs for each contaminant of 

concern, as previously established for the Site and included in the Record of Decision, are 

provided in the Final SAP, dated 2 August 2006. Additionally, per discussions held between the 

EPA, CENAE, and WESTON in September and October 2006, an Effects Range-Medium 

Quotient (ER-M Quotient) risk assessment approach was performed utilizing the sample results 

for any samples collected within 2 ft of the proposed final grade. This approach is being utilized 

to evaluate soil at this depth interval site-wide for areas designated to be restored as wetlands, 

which includes the FLA and adjacent areas, according to the Draft Site Restoration Plan 

prepared by WESTON and dated 18 October 2006. A development guide, provided by 

Dr. Ken Finkelstein of the National Oceanic and Atmospheric Administration, for the 

ER-M Quotient calculation is provided as Attachment 1.   

FIELD ACTIVITIES 

Prior to intrusive activities, on-site WESTON personnel established boring locations based upon 

x and y coordinates generated from selecting strategic locations within the FLA. Locations were 

selected to identify the lateral and vertical extent of contamination via advancement of borings 

along the perimeter and the eastern limit of the FLA to examine soil between 7 and 10 ft bgs. 

Due to historical information, it is believed that sediments deposited in the Lagoon during 

process operations were pushed for de-watering to the western or shallow portion of the FLA; 

therefore, boring locations were also advanced between the FLA and the area directly to the west 

to analyze soil at various depths between 3 and 9 ft bgs to identify this transition zone.  
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Lagoon Confirmation Sampling Report 
Atlas Tack Superfund Site, Fairhaven, MA -3- 27 November 2006 

Figure 1 provides the location of each soil boring (see Attachment 2). Table 1, included in 

Attachment 3, provides the x, y, and z coordinates for each sample with tabulated sample 

elevations used to select the appropriate remedial criteria for data evaluation. Table 1 also 

correlates soil borings with samples collected at each location. 

A total of 94 primary samples and 6 sets of quality control samples (each set included a 

matrix spike/matrix spike duplicate, a field duplicate and an equipment rinsate blank) were 

collected and submitted to the project laboratory for total cyanide and total metals analysis, 

via EPA Methods 9014 and 6010B, respectively. Only copper, zinc, lead, nickel, cadmium, and 

chromium were reported for metals. Data validation requirements and laboratory credentials, 

capabilities and analysis procedures are contained in the project Final Quality Assurance Project 

Plan, dated 2 August 2006. 

The Lagoon Pre-Characterization sampling event was performed in two mobilizations. The first 

was conducted between 20 and 21 September 2006 and consisted of advancement of soil borings 

for soil assessment to pre-determined sampling depths. As a result of data analysis described 

below, the second mobilization was conducted on 24 October 2006 to refine excavation depths 

and extents at several investigation locations via hollow-stem auger drilling. Geosearch was 

contracted by WESTON to complete both efforts.  

During the first mobilization, a track-mounted Geoprobe was utilized to extract soil samples 

from below the ground surface via direct push sampling methods. This technique utilized 5 foot 

(ft) disposable polyethylene liners to collect 5 ft of continuous sample matrix from subsurface 

soil. 

Soil boring logs containing soil lithology descriptions recorded by the WESTON geologist are 

provided in Attachment 4. A WESTON project scientist assisted the effort to collect soil 

samples and assign identification labels in accordance with the nomenclature stated in 

SAP Addendum No. 001. 
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Lagoon Confirmation Sampling Report 
Atlas Tack Superfund Site, Fairhaven, MA -4- 27 November 2006 

Also provided in Attachment 4 are boring logs from the second mobilization generated from 

evaluating soil with a track-mounted drill rig. The Site Project Geologist and a WESTON 

Project Engineer performed additional soil sample collection also in accordance with the 

SAP Addendum No. 001. 

SAMPLE RESULTS 

Analytical results are provided in Table 2 through Table 4 in Attachment 3. Table 2 provides 

results for cyanide and the six metals of concern (copper, zinc, lead, cadmium, chromium, and 

nickel) for samples collected within 2 ft of the proposed final grade. Metals constituents were 

evaluated by calculating an ER-M Quotient value for each sample as agreed upon by EPA, 

CENAE, and WESTON at the Weekly Site Status Update meeting on 12 October, 2006. For the 

remaining samples, collected at depths greater than 2 ft below the proposed final grade, 

established remedial criteria to address groundwater leaching for cyanide, copper, and zinc were 

utilized to evaluate results as shown in Table 3.  

Samples collected at depths above the proposed final grade are provided in Table 4. These results 

will be utilized during remediation to determine whether or not the soil excavated to reach final 

grade can be re-used on-site or will be subject to transport and disposal off-site.  

Mobilization One 

To fulfill the objective for the characterization event, the perimeter samples that were collected 

10 ft beyond the extent of the lagoon area were sampled to evaluate the 7 to 10 ft bgs depth 

interval. Nine of the 10 samples collected met the cleanup criteria and although not anticipated to 

be used as excavation guides, these samples sufficiently confirm that lagoon contamination has 

not reached lateral or depth extents beyond these locations. Location Soil Boring 31 (SB31) was 

the only perimeter sample (collected between 7 to 10 ft bgs) that exceeded remedial criteria. This 

sample yielded a detection for cyanide of 52.8 parts per million (ppm) which exceeds the 

remedial criterion of 34 ppm (see Table 3).  
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Lagoon Confirmation Sampling Report 
Atlas Tack Superfund Site, Fairhaven, MA -5- 27 November 2006 

As shown on Table 2, material located at SB41 and SB43 failed for the ER-M Quotient 

evaluation and cyanide, respectively. Both locations had subsequent depth interval samples 

evaluated on Table 3 which also did not meet remedial criteria for cyanide and/or copper. 

Similarly, SB47 and SB49, evaluated on Table 3, did not meet remedial criterion for cyanide.  

Additionally, due to the revision of proposed final restoration grades, samples collected at SB38 

during the first mobilization only evaluated depths anticipated for excavation. Therefore, two 

subsequent depths intervals (6 to 7 ft and 7 to 8 ft bgs) required additional analysis. 

The following locations and constituents required further investigation following the first 

mobilization to obtain closure objectives: 

� SB31 – cyanide 
� SB38 – cyanide, copper, cadmium, chromium, nickel, lead and zinc 
� SB41 - cyanide 
� SB43 – cyanide and copper 
� SB47 – cyanide 
� SB49 – cyanide 

To complete remedial activities at these locations, WESTON presented the results from the first 

mobilization at the weekly Phase 2 Status Meeting on 19 October 2006 and suggested that one of 

two options be implemented. The first would be to excavate beyond the proposed excavation 

depths to bedrock (approximately 13 ft bgs) and obtain closure without soil sampling. 

Alternatively, the second option would entail a re-mobilization of a Geoprobe/auger drill rig to 

advance borings at these five locations and conduct sampling at subsequent depth intervals to 

refine the excavation depths. 

Per agreement between CENAE, EPA, and WESTON, a second mobilization was authorized 

with the objective being to more completely define the limits of excavation, including advancing 

borings to bedrock surface. 
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Lagoon Confirmation Sampling Report 
Atlas Tack Superfund Site, Fairhaven, MA -6- 27 November 2006 

Mobilization Two  

WESTON conducted the second mobilization on 24 October 2006 per request of CENAE and 

EPA. The scope for this sampling event included additional evaluation and sampling at the six 

locations with undefined limits of contamination as well as advancement of two additional 

borings (SB51 and SB52) to identify the extent of contamination to the south of the FLA. As 

shown on Table 2 and Table 3, the objectives for this effort were achieved at all investigation 

locations. 

At location SB31, samples meeting remedial criterion for cyanide were not identified between 

depths of 7 to 13 ft bgs, therefore excavation at this location is proposed to reach the depth of 

bedrock at 13 ft bgs. Similarly, at location SB49, excavation is also proposed to reach the depth 

of bedrock at approximately 10 ft bgs.    

DEVIATIONS FROM PLAN ADDENDUMS 

Due to the nature of suspected contamination and/or the physical environment, deviations from 

the SAP Addendum No. 001 occurred as follows: 

�	 SB44 was advanced on 20 September 2006 to a total depth of approximately 8 ft bgs 
with samples collected from the following intervals; 5 to 6 ft, 6 to 7 ft, and 7 to 8 ft 
bgs. Due to visual observations of royal blue staining in the soil column within the 
6 to 7 ft and 7 to 8 ft bgs intervals, an additional boring was advanced in the same 
location on the second day of activities to evaluate and sample soil in the 8 to 9 ft and 
9 to 10 ft bgs intervals to determine the depth extent of contamination.  

�	 SB39 was advanced approximately 2 ft to the east of the initially proposed location 
shown in the SAP Addendum No. 001 due to standing water not conducive to soil 
boring activities. 

�	 Due to availability constraints from the subcontractor, one location (SB38) could not 
be investigated with the drill rig during the second mobilization. Therefore, the 
following day the targeted depths were exposed and sampled via remote means with 
the Site excavator. 

�	 Samples collected during the second mobilization all deviate from the 
SAP Addendum No. 001 and are provided in Attachment 5 in the form of a field 
guide prepared to facilitate drilling operations. In addition to the subsequent sampling 

G:\PROJECTS\20173009\003 ATLAS TACK\PLANNING DOCUMENTS\LAGOON PRE-CHAR\DRAFT FINAL\LAGOON CHAR SAMPLING REPORT_DFTFNLCP_11.2.06.DOC 



 
 

  
  

  

 
 

 

 

 

 

 

 

 

Lagoon Confirmation Sampling Report 
Atlas Tack Superfund Site, Fairhaven, MA -7- 27 November 2006 

depth intervals, further deviations from the SAP Addendum No. 001 included drilling 
at two additional locations (included on Figure 1 and Figure 2 as SB51 and SB52) 
with two sampling depth intervals at each location.  

�	 Auger refusal at approximately 10 ft bgs was encountered upon the surface of 
bedrock during the second mobilization at location SB49, therefore additional 
samples beyond the initial perimeter sample (collected between 7 to 10 ft bgs) could 
not be investigated and the proposed excavation depth for this area will reach bedrock 
to assure remedial goals are achieved.   

WASTE VOLUME ESTIMATES AND REVISED EXCAVATION PLAN 

The results from this characterization event displayed on Table 2, Table 3, Table 4 and the 

boring logs in Attachment 4 were used to refine the excavation plan for the FLA and the adjacent 

area to the west as shown on Table 5a. The total proposed excavation volume is 

6,246 cubic yards (cy) of soil. This volume has increased by approximately 10% from the 

proposed volume of 5,654 cy generated from limited Pre-Phase II sample results.  

Additionally, due to the extent of contamination, the second mobilization has identified the 

excavation limits for the area adjacent to the southern limits of the FLA and the western portion 

of the lagoon area. The proposed excavation volume for this southern extension is 935 cy of 

material.  

Figure 2 has been included to provide the proposed excavation depths for each sample location 

based strictly upon evaluation of the analytical data and boring logs. Additionally, Figure 3 has 

been included to provide post-excavation elevations that will be achieved in the FLA by the site 

work subcontractor. Excavation has been designed to correspond to an FLA-specific grid system 

developed to segregate the FLA into 25 by 25 foot square areas for constructability purposes. 

Please note that Table 5a was generated based upon the status of soil samples as compared to 

remedial criteria and depth of debris in soil. WESTON further evaluated the samples in regards 

to the proposed restoration grades and has generated Table 5b, which was altered to illustrate the 

increase in soil volume that requires removal to meet the restoration plan objectives. Table 6 lists 

the proposed excavation elevation at each cell. These excavation elevations were determined 
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Lagoon Confirmation Sampling Report 
Atlas Tack Superfund Site, Fairhaven, MA -8- 27 November 2006 

based upon boring elevations and required excavation depths to meet site cleanup standards. In 

cases where there was no boring within a cell, the excavation elevation was inferred from 

adjacent locations. In addition, the final elevation for each cell was adjusted to account for 

surface topography which might not have been well represented by a single sampling point.  

If you have any questions or concerns regarding this report, please contact either of the 

undersigned by phone at 603-656-5400. 

Sincerely, 


WESTON SOLUTIONS, INC. 


Marie Swiech-Laflamme 
Associate Project Scientist 

Tony Delano, P.E. 
Senior Project Engineer 

Attachments 
cc: E. Stanley (EPA) 1 copy 

C. Turek (USACE) 3 copies 
T. Delano (WESTON) 1 copy 
D. Klappholz (WESTON) 1 copy 
E. Benton (WESTON) 1 copy
 
Project File/DCN   
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Atlas Tack 

PRG Development for the Tidal Wetlands 


Data Set: Summary of the Results of the 28-day Chronic Toxicity Tests for Survival, 
Growth, and Reproduction for the Marine Amphipod, Leptocheirus plumulosis exposed 
to bulk sediments collected from the Boys Creek salt marshes south of the hurricane 
barrier. Ten samples collected and analyzed. 

Toxic Samples: 1. Those that showed the percent survival, growth, and reproduction are 
significantly different from the laboratory control and the reference sample. 
(Two samples, labeled “a”); 2. Two out of three of the endpoints were significantly 
different from the reference. (Three samples, labeled “b”); and 3. All three endpoints 
were significantly different from the laboratory control. (Three samples, labeled “c”) 

Non-Toxic Samples: 1. Those that showed no difference in the percent survival, growth, 
or reproduction when compared to the reference or the control. (One sample, labeled “d”); 
2. Those that showed no difference from the reference although they were significantly 
different from the control for survival and growth. (One samples, labeled “e”); and 
3. Reference samples (Three samples, labeled with *) 

Contaminants of Concern: Cadmium, Chromium, Copper, Lead, Nickel, and Zinc. 

Measurements Used: Comparison of the concentration for each chemical with its 
respective Effects Range-Medium (ER-M). An ER-M Quotient for the six chemicals is 
then calculated for each sample. (ER-M Quotient is the sum of the individual ER-M 
Hazard Quotients divided by the number of chemicals used.)  

Results: The eight toxic samples show and ER-M Quotient ranging from 0.9 to 3.2 with 
an average of 1.8. The five non-toxic samples show and ER-M Quotient ranging from 
0.06 to 1.1 with an average of 0.4. Excluding the three reference stations from the 
non-toxic data set results in an ER-M Quotient average of 0.8. 

Conclusion: An ER-M Quotient of approximately 1.0 or greater is associated with 
toxicity to the exposed benthic organism used in the test.  

Therefore, removal should be considered for all sediment showing concentrations 
resulting in an ER-M quotient equal to or greater than 1.0. 

Using this criterion: 2 out of 15 samples require removal in the southeast area 
11 out of 35 samples require removal in the southwest area 
15 out of 26 samples require removal in the northeast area 
23 out of 30 samples require removal in the northwest area 
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Toxic Data Set 
(mg/kg) 

Chemical = 

Station 

Cadmium Chromium Copper Lead Nickel Zinc 
ER-M 
Quotient 

ER-M = 9.6 370 270 218 52 410 
N-24 (a) 1.94 384 1800 465 104 2340 17.8/6 = 3.0 
L-34 (a) 4.88 138 903 303 72 1150 9.8/6 = 1.6 
P-22 (b) 0.5 627 2450 640 75 1670 18/6 = 3.0 
L-18 (b) 0.3 80 730 173 30 405 5.4/6 = 0.9 
P-18 (b) 0.4 158 611 179 37 509 5.5/6 = 0.9 
Q-29 (c) 4.79 156 944 221 94 1300 10.4/6 = 1.7 
L-31 (c) 6.71 64 364 117 88 872 6.6/6 = 1.1 
M-31 (c) 13.50 127 1040 215 109 1220 11.8/6 = 2.0 

Non-Toxic Data Set 
(mg/kg) 

Chemical = 

Station 

Cadmium Chromium Copper Lead Nickel Zinc 
ER-M 
Quotient 

ER-M = 9.6 370 270 218 52 410 
S-25 (d) 1.5 27.1 291 216 21.8 228 3.2/6 = 0.5 
R-24 (e) 0.32 277 458 349 42 627 6.4/6 = 1.1 
S-09* 0.87 2.7 3.6 27 2.1 26.9 0.35/6 = 0.06 
S-05* 1.46 6.6 8.2 9.8 5.7 17.3 0.45/6 = 0.08 
S-04* 1.43 15.7 76.8 118 10.8 54.1 1.32/6 = 0.22 

mg/kg = milligrams per kilogram 
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TABLES 




Table 1
 
Criteria Selection by Sample Elevation
 
Lagoon Confirmation Sampling Report
 

Atlas Tack Superfund Site
 
Fairhaven, MA
 

2 ft Below 
Proposed Proposed Final Sample Sample 

Soil Sample Final Grade Grade Elevation Depth Elevation Sample 
Boring Identification Northing Easting Elevation (ft) Elevation (ft) (ft) (ft bgs) (ft) Purpose 

SB25 AT-SB25-P-001 
AT-SB25-P-001D 

821835.296 2692617 5.41 
5.41 

1.2 
1.2 

-0.8 
-0.8 

7 
7 

-1.59 
-1.59 Delineation1 

SB26 AT-SB26-P-001 821882.276 2692633 5.23 1.2 -0.8 7 -1.77 Delineation 
SB27 AT-SB27-P-001 821943.067 2692612 4.40 1.2 -0.8 7 -2.60 Delineation 
SB28 AT-SB28-P-001 821958.913 2692565 4.73 1.2 -0.8 7 -2.27 Delineation 
SB29 AT-SB29-P-001 821975.576 2692518 2.82 1.2 -0.8 7 -4.18 Delineation 
SB30 AT-SB30-P-001 821954.205 2692502 3.14 1.2 -0.8 7 -3.86 Delineation 

SB31 

AT-SB31-P-001 
AT-SB31-P-002 
AT-SB31-P-003 
AT-SB31-P-004 
AT-SB31-P-005 
AT-SB31-P-006 

821907.963 2692485 

3.87 
3.87 
3.87 
3.87 
3.87 
3.87 

1.2 
1.2 
1.2 
1.2 
1.2 
1.2 

-0.8 
-0.8 
-0.8 
-0.8 
-0.8 
-0.8 

7 
8 
9 

10 
11 
12 

-3.13 
-4.13 
-5.13 
-6.13 
-7.13 
-8.13 

Delineation 

SB32 AT-SB32-P-001 821860.122 2692470 4.65 1.2 -0.8 7 -2.35 Delineation 

SB33 AT-SB33-P-001 821834.659 2692469 4.94 1.2 -0.8 4 0.94 Confirmation2 

SB34 AT-SB34-P-001 821792.782 2692468 6.88 3.6 1.6 4 2.88 Confirmation 

SB35 
AT-SB35-T-001 
AT-SB35-T-002 821800.898 2692562 

5.56 
5.56 

1.2 
1.2 

-0.8 
-0.8 

3 
4 

2.56 
1.56 

Delineation 

AT-SB35-T-003 5.56 1.2 -0.8 5 0.56 Confirmation 
AT-SB36-T-001 6.04 1.2 -0.8 3 3.04 Delineation 

SB36 AT-SB36-T-002 821809.215 2692538 6.04 1.2 -0.8 4 2.04 ConfirmationAT-SB36-T-003 6.04 1.2 -0.8 5 1.04 
AT-SB37-T-001 5.31 1.2 -0.8 3 2.31 Delineation 

SB37 AT-SB37-T-002 821817.365 2692515 5.31 1.2 -0.8 4 1.31 ConfirmationAT-SB37-T-003 5.31 1.2 -0.8 5 0.31 

SB38 

AT-SB38-T-001 
AT-SB38-T-002 
AT-SB38-T-003 
AT-SB38-T-003D 
AT-SB38-T-004 

821826.109 2692491 

7.29 
7.29 
7.29 
7.29 
7.29 

1.2 
1.2 
1.2 
1.2 
1.2 

-0.8 
-0.8 
-0.8 
-0.8 
-0.8 

3 
4 
5 
5 
6 

4.29 
3.29 
2.29 
2.29 
1.29 

Delineation 

AT-SB38-T-005 
AT-SB38-T-006 

7.29 
7.29 

1.2 
1.2 

-0.8 
-0.8 

7 
8 

0.29 
-0.71 Confirmation 

AT-SB39-T-001 
AT-SB39-T-002 

5.51 
5.51 

1.2 
1.2 

-0.8 
-0.8 

3 
4 

2.51 
1.51 

Delineation 

SB39 AT-SB39-T-003 821824.751 2692571 5.51 1.2 -0.8 5 0.51 
AT-SB39-T-004 5.51 1.2 -0.8 6 -0.49 Confirmation 
AT-SB39-T-005 5.51 1.2 -0.8 7 -1.49 
AT-SB40-T-001 5.87 1.2 -0.8 3 2.87 
AT-SB40-T-002 5.87 1.2 -0.8 4 1.87 DelineationSB40 AT-SB40-T-003 821833.134 2692547 5.87 1.2 -0.8 5 0.87 
AT-SB40-T-004 5.87 1.2 -0.8 6 -0.13 
AT-SB40-T-005 5.87 1.2 -0.8 7 -1.13 Confirmation 
AT-SB41-T-001 5.08 1.2 -0.8 3 2.08 
AT-SB41-T-002 5.08 1.2 -0.8 4 1.08 
AT-SB41-T-003 5.08 1.2 -0.8 5 0.08 Delineation 
AT-SB41-T-004 5.08 1.2 -0.8 6 -0.92 

SB41 AT-SB41-T-005 
AT-SB41-T-006 
AT-SB41-T-007 
AT-SB41-T-008 
AT-SB41-T-009 
AT-SB41-T-010 

821841.549 2692524 5.08 
5.08 
5.08 
5.08 
5.08 
5.08 

1.2 
1.2 
1.2 
1.2 
1.2 
1.2 

-0.8 
-0.8 
-0.8 
-0.8 
-0.8 
-0.8 

7 
8 
9 

10 
11 
12 

-1.92 
-2.92 
-3.92 
-4.92 
-5.92 
-6.92 

Confirmation 

AT-SB42-T-001 
AT-SB42-T-002 

5.68 
5.68 

1.2 
1.2 

-0.8 
-0.8 

3 
4 

2.68 
1.68 

Delineation 

SB42 AT-SB42-T-003 821849.13 2692500 5.68 1.2 -0.8 5 0.68 
AT-SB42-T-004 
AT-SB42-T-005 

5.68 
5.68 

1.2 
1.2 

-0.8 
-0.8 

6 
7 

-0.32 Confirmation 
-1.32 
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Table 1
 
Criteria Selection by Sample Elevation
 
Lagoon Confirmation Sampling Report
 

Atlas Tack Superfund Site
 
Fairhaven, MA
 

2 ft Below 
Proposed Proposed Final Sample Sample 

Soil Sample Final Grade Grade Elevation Depth Elevation Sample 
Boring Identification Northing Easting Elevation (ft) Elevation (ft) (ft) (ft bgs) (ft) Purpose 

AT-SB43-T-001 4.59 1.2 -0.8 5 -0.41 

DelineationAT-SB43-T-002 
AT-SB43-T-003 

4.59 
4.59 

1.2 
1.2 

-0.8 
-0.8 

6 
7 

-1.41 
-2.41 

SB43 AT-SB43-T-003D 821856.301 2692555 4.59 1.2 -0.8 7 -2.41 
AT-SB43-P-004 4.59 1.2 -0.8 8 -3.41 
AT-SB43-P-005 4.59 1.2 -0.8 9 -4.41 Confirmation 
AT-SB43-P-006 4.59 1.2 -0.8 10 -5.41 
AT-SB44-T-001 4.28 1.2 -0.8 5 -0.72 Delineation
AT-SB44-T-002 4.28 1.2 -0.8 6 -1.72 

SB44 AT-SB44-T-003 821873.139 2692509 4.28 1.2 -0.8 7 -2.72 
AT-SB44-T-004 4.28 1.2 -0.8 8 -3.72 Confirmation 
AT-SB44-T-005 4.28 1.2 -0.8 9 -4.72 
AT-SB45-E-001 4.88 1.2 -0.8 7 -2.13 

SB45 AT-SB45-E-002 
AT-SB45-E-003 

821863.982 2692611 4.88 
4.88 

1.2 
1.2 

-0.8 
-0.8 

8 
9 

-3.13 
-4.13 

Confirmation 

AT-SB45-E-003D 4.88 1.2 -0.8 9 -4.13 

SB46 
AT-SB46-E-001 
AT-SB46-E-002 821911.04 2692627 

5.25 
5.25 

1.2 
1.2 

-0.8 
-0.8 

7 
8 

-1.75 
-2.75 

Delineation 

AT-SB46-E-003 5.25 1.2 -0.8 9 -3.75 Confirmation 

SB47 

AT-SB47-E-001 
AT-SB47-E-002 
AT-SB47-E-003 
AT-SB47-E-004 
AT-SB47-E-005 

821927.363 2692580 

4.21 
4.21 
4.21 
4.21 
4.21 

1.2 
1.2 
1.2 
1.2 
1.2 

-0.8 
-0.8 
-0.8 
-0.8 
-0.8 

7 
8 
9 

10 
11 

-2.80 
-3.80 
-4.80 
-5.80 
-6.80 

Delineation 

AT-SB47-E-006 
AT-SB47-E-007 

4.21 
4.21 

1.2 
1.2 

-0.8 
-0.8 

12 
13 

-7.80 
-8.80 Confirmation 

AT-SB48-E-001 4.62 1.2 -0.8 7 -2.38 Delineation 
SB48 AT-SB48-E-002 

AT-SB48-E-003 
821944.133 2692533 4.62 

4.62 
1.2 
1.2 

-0.8 
-0.8 

8 
9 

-3.38 
-4.38 Confirmation 

AT-SB49-E-001 4.11 1.2 -0.8 7 -2.89 
SB49 AT-SB49-E-002 821929.416 2692501 4.11 1.2 -0.8 8 -3.89 Delineation 

AT-SB49-E-003 4.11 1.2 -0.8 9 -4.89 
AT-SB50-E-001 4.62 1.2 -0.8 7 -2.38 

SB50 AT-SB50-E-002 821881.922 2692485 4.62 1.2 -0.8 8 -3.38 Confirmation 
AT-SB50-E-003 4.62 1.2 -0.8 9 -4.38 
AT-SB51-P-001 5.03 1.2 -0.8 5 0.03 

ConfirmationSB51 AT-SB51-P-002 821911.092 2692471 5.03 1.2 -0.8 7 -1.97 
AT-SB51-P-002D 5.03 1.2 -0.8 7 -1.97 
AT-SB52-P-001 4.16 1.2 -0.8 5 -0.84 

SB52 AT-SB52-P-001D 821933.425 2692478 4.16 1.2 -0.8 5 -0.84 Confirmation 
AT-SB52-P-002 4.16 1.2 -0.8 7 -2.84 

Notes: 
All elevations reported in NAD88 
ft = feet 
bgs = below current ground surface elevation 
1 "Delineation" sample purpose designation indicates that the sample was used for characterization purposes 
2 "Confirmation" sample purpose designation indicates that the sample is being utilized to define the extent of excavation and represent soil left in-place 

Cells highlighted in orange represent samples collected between 0-2 ft below the proposed final grade that require ER-M Quotient evaluation 
Cells highlighted in blue represent samples collected above the proposed final grade which require data evaluation to determine post-excavation actions 
Cells highlighted in yellow represent samples collected at depths below 2 ft of proposed final grade which require evaluation against site-wide remedail criteria 

Sample Identifications in blue denote samples collected during the second mobilization 
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Table 2 
Samples Evaluated Via ER-M Quotient Risk Analysis 

Lagoon Confirmation Sampling Report 
Atlas Tack Superfund Site 

Fairhaven, MA 

ER-M / PAL 
Field 
Sample ID: 
Date: 
Depth: 

AT-SB33-P-001 
9/20/2006 

4 - 7 

Quotient AT-SB34-P-001 
9/19/2006 

4 - 7 

Quotient AT-SB35-T-003 
9/20/2006 

5 - 6 

Quotient AT-SB36-T-003 
9/20/2006 

5 - 6 

Quotient AT-SB37-T-003 
9/20/2006 

5 - 6 

Quotient AT-SB38-T-005 
10/24/2006 

7 - 8 

Quotient AT-SB38-T-006 
10/24/2006 

8 - 9 

Quotient 

Category Analyte Units: 
INORGANIC CYANIDE1 34 mg/kg 2.2 U 1.9 U 17.7 1.9 U 2.5 U 2.7 U 3 U 
METALS CHROMIUM 370 mg/kg 9.1 0.02 12.8 0.03 8.1 0.02 5.5 0.01 8.2 0.02 7.4 U 0.02 28.5 0.08 
METALS COPPER 270 mg/kg 15.2 0.06 12.4 0.05 35.3 0.13 3.3 0.01 10 0.04 37.4 0.14 81.2 0.30 
METALS NICKEL 52 mg/kg 5.3 0.10 10 0.19 10.5 0.20 3.2 U 0.06 5.6 0.11 6.9 0.13 14.7 0.28 
METALS CADMIUM 9.6 mg/kg 0.62 U 0.06 0.62 U 0.06 0.57 U 0.06 0.63 U 0.07 0.6 U 0.06 0.74 U 0.08 0.74 U 0.08 
METALS LEAD 218 mg/kg 6.2 U 0.03 6.2 U 0.03 5.7 U 0.03 6.3 U 0.03 6 U 0.03 7.4 0.03 7.4 U 0.03 
METALS ZINC 410 mg/kg 15.9 0.04 23.1 0.06 32.4 0.08 10.4 0.03 17.2 0.04 26.9 0.07 41.6 0.10 
SUM 0.31 0.06 0.52 0.21 0.30 0.47 0.87 
ER-M Quotient 0.05 0.01 0.09 0.03 0.05 0.08 0.15 

ER-M / PAL 
Field 
Sample ID: 
Date: 
Depth: 

AT-SB39-T-003 
9/20/2006 

5 - 6 

Quotient AT-SB39-T-004 
9/20/2006 

6 - 7 

Quotient AT-SB40-T-003 
9/20/2006 

5 - 6 

Quotient AT-SB40-T-004 
9/20/2006 

6 - 7 

Quotient AT-SB41-T-002 
9/20/2006 

4 - 5 

Quotient AT-SB41-T-003 
9/20/2006 

5 - 6 

Quotient 

Category Analyte Units: 
INORGANIC CYANIDE 34 mg/kg 22 D 2.3 U 31.9 D 22.5 1.9 U 23.4 D 
METALS CHROMIUM 370 mg/kg 5.6 0.02 7.1 0.02 4.5 0.01 8.7 0.02 23.4 0.06 5.2 0.01 
METALS COPPER 270 mg/kg 4.6 0.02 5.6 0.02 54.2 0.20 54.5 0.20 162 D 0.60 138 0.51 
METALS NICKEL 52 mg/kg 6.2 0.12 30.2 0.58 3.6 0.07 8.7 0.17 60.3 1.16 4.9 0.09 
METALS CADMIUM 9.6 mg/kg 0.61 U 0.06 0.64 U 0.07 0.65 U 0.07 1.28 0.13 61.2 6.38 0.66 0.07 
METALS LEAD 218 mg/kg 6.1 U 0.03 6.4 U 0.03 6.5 U 0.03 6.4 U 0.03 7.3 0.03 13.8 0.06 
METALS ZINC 410 mg/kg 369 0.90 104 0.25 25 0.06 109 0.27 1000 D 2.44 45.9 0.11 
SUM 1.14 0.97 0.44 0.82 10.67 0.86 
ER-M Quotient 0.19 0.16 0.07 0.14 1.78 0.14 

ER-M / PAL 
Field 
Sample ID: 
Date: 
Depth: 

AT-SB42-T-003 
9/20/2006 

5 - 6 

Quotient AT-SB42-T-004 
9/20/2006 

6 - 7 

Quotient AT-SB43-T-001 
9/20/2006 

5 - 6 

Quotient AT-SB44-T-001 
9/20/2006 

5 - 6 

Quotient AT-SB51-P-001 
10/24/2006 

5 - 7 

Quotient 

Category Analyte Units: 
INORGANIC CYANIDE 34 mg/kg 2.3 U 1.8 U 48.6 D 10.3 3.9 
METALS CHROMIUM 370 mg/kg 22.8 0.06 13.8 0.04 3.7 0.01 4.9 0.01 9.8 0.03
METALS COPPER 270 mg/kg 253 0.94 144 0.53 20.4 0.08 71.2 0.26 31.7 0.12 
METALS NICKEL 52 mg/kg 7.4 0.14 5.4 0.10 3.2 U 0.06 6.2 0.12 5.8 0.11 
METALS CADMIUM 9.6 mg/kg 3.5 0.36 4.44 0.46 0.64 U 0.07 0.62 U 0.06 2.44 U 0.25 
METALS LEAD 218 mg/kg 6.6 U 0.03 6.2 U 0.03 6.4 U 0.03 16.5 0.08 8.2 U 0.04 
METALS ZINC 410 mg/kg 71.4 0.17 50.5 0.12 19.1 0.05 46.8 0.11 86.7 0.21 
SUM 1.71 1.29 0.29 0.65 0.76 
ER-M Quotient 0.28 0.21 0.05 0.11 0.13 

Notes: 
1 The value listed for cyanide is the Project Action Limit 

instituted site wide, based upon leaching 
Sample depths are recorded as feet below current 
ground surface 
mg/kg = milligrams per kilogram 
U = analyte not detected at or above the reporting limit 
D = analyte detected via dilution 

Cells highlighted in blue exceed ER-M Q criterion of 1.0 

PAL = Project Action Limit 

ER-M = Effects Range-Medium 
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Table 3 
 

Confirmation Sample Exceedance Report 
 

Lagoon Confirmation Sampling Report
 

Atlas Tack Superfund Site 
 

Fairhaven, MA 
 

Project 
Action 
Limits1 

Field 
Sample ID: 
Date: 
Depth: 

AT-SB25-P-001 
9/20/2006 

7 - 10 

AT-SB25-P-001D 
9/20/2006 

7 - 10 

AT-SB26-P-001 
9/20/2006 

7 - 10 

AT-SB27-P-001 
9/20/2006 

7 - 10 

AT-SB28-P-001 
9/21/2006 

7 - 10 

AT-SB29-P-001 
9/21/2006 

7 - 10 

AT-SB30-P-001 
9/20/2006 

7 - 10 

AT-SB31-P-001 
9/20/2006 

7 - 10 

AT-SB31-P-002 
10/24/2006 

8 - 9 

AT-SB31-P-003 
10/24/2006 

9 - 10 

AT-SB31-P-004 
10/24/2006 

10 - 11 

AT-SB31-P-005 
10/24/2006 

11 - 12 

AT-SB31-P-006 
10/24/2006 

12 - 13 

AT-SB32-P-001 
9/20/2006 

7 - 10 

AT-SB39-T-005 
9/20/2006 

7 - 8 
Category Analyte Units: 
INORGANIC CYANIDE 34 mg/kg 2.2 U 1.6 U 1.7 U 1.9 U 4.3 2.7 U 29.2 D 52.8 D 103 D 21.8 118 D 31.1 D 396 D 2.5 U 2.7 U 
METALS COPPER 1280 mg/kg 7.3 7.5 6.1 42.8 131 23.6 117 217  -- -- -- -- -- 10.8 14.2 
METALS ZINC 1440 mg/kg 32.3 34.1 17.2 28.4 21.5 101 25.5 28 -- -- -- -- -- 18 19.3 

Project 
Action 
Limits 

Field 
Sample ID: 
Date: 
Depth: 

AT-SB40-T-005 
9/20/2006 

7 - 8 

AT-SB41-T-004 
9/20/2006 

6 - 7 

AT-SB41-T-005 
9/20/2006 

7 - 8 

AT-SB41-T-006 
10/24/2006 

8 - 9 

AT-SB41-T-007 
10/24/2006 

9 - 10 

AT-SB41-T-008 
10/24/2006 

10 - 11 

AT-SB41-T-009 
10/24/2006 

11 - 12 

AT-SB41-T-010 
10/24/2006 

12 - 13 

AT-SB42-T-005 
9/20/2006 

7- 8 

AT-SB43-T-002 
9/20/2006 

6 - 7 

AT-SB43-T-003 
9/21/2006 

7 - 8 

AT-SB43-T-003 D 
9/21/2006 

7 - 8 

AT-SB43-P-004 
10/24/2006 

8 - 9 

AT-SB43-P-005 
10/24/2006 

9 - 10 

AT-SB43-P-006 
10/24/2006 

10 - 11 
Category Analyte Units: 
INORGANIC CYANIDE 34 mg/kg 8 144 D 42.3 D 2.9 U 2.8 U 2.8 U 2.8 U 2.8 U 2 U 65 D 598 D 2140 D 7.1 2.6 U 2.8 U 
METALS COPPER 1280 mg/kg 32.9 248 44.1  -- -- -- -- -- 28.6 15.5 709 1630 D 67.6 23.9 32.5 
METALS ZINC 1440 mg/kg 18.1 112 37.5  -- -- -- -- -- 13.7 18.5 279 604 D  -- -- --

Project 
Action 
Limits 

Field 
Sample ID: 
Date: 
Depth: 

AT-SB44-T-002 
9/20/2006 

6 - 7 

AT-SB44-T-003 
9/20/2006 

7 - 8 

AT-SB44-T-004 
9/21/2006 

8 - 9 

AT-SB44-T-005 
9/21/2006 

9 - 10 

AT-SB45-E-001 
9/20/2006 

7 - 8 

AT-SB45-E-002 
9/20/2006 

8 - 9 

AT-SB45-E-003 
9/20/2006 

9 - 10 

AT-SB45-E-003D 
9/20/2006 

9 - 10 

AT-SB46-E-001 
9/20/2006 

7 - 8 

AT-SB46-E-002 
9/20/2006 

8 - 9 

AT-SB46-E-003 
9/20/2006 

9 - 10 

AT-SB47-E-001 
9/21/2006 

7 - 8 

AT-SB47-E-002 
9/21/2006 

8 - 9 

AT-SB47-E-003 
9/21/2006 

9 - 10 

AT-SB47-E-004 
10/24/2006 

10 - 11 

AT-SB47-E-005 
10/24/2006 

11 - 12 
Category Analyte Units: 
INORGANIC CYANIDE 34 mg/kg 4210 D 8.7 17.9 16.1 D 2.5 U 2.5 U 2.5 U 2.3 U 4.5 48.5 D 1.9 U 655 D 54.4 D 534 D 182 D 51.9 D 
METALS COPPER 1280 mg/kg 2570 394 51.1 21.7 8 6.9 11.3 15.6 297 213 47.8 642 279 831  -- --
METALS ZINC 1440 mg/kg 321 23.9 26 9.5 450 26.6 22.3 23.7 189 15 289 62 22 12 -- --

Project 
Action 
Limits 

Field 
Sample ID: 
Date: 
Depth: 

AT-SB47-E-006 
10/24/2006 

12 - 13 

AT-SB47-E-007 
10/24/2006 

13 - 14 

AT-SB48-E-001 
9/21/2006 

7 - 8 

AT-SB48-E-002 
9/21/2006 

8 - 9 

AT-SB48-E-003 
9/21/2006 

9 - 10 

AT-SB49-E-001 
9/20/2006 

7 - 8 

AT-SB49-E-002 
9/20/2006 

8 - 9 

AT-SB49-E-003 
9/20/2006 

9 - 10 

AT-SB50-E-001 
9/20/2006 

7 - 8 

AT-SB50-E-002 
9/20/2006 

8 - 9 

AT-SB50-E-003 
9/20/2006 

9 - 10 

AT-SB51-P-002 
10/24/2006 

7 - 9 

AT-SB51-P-002D 
10/24/2006 

7 - 9 

AT-SB52-P-001 
10/24/2006 

5 - 7 

AT-SB52-P-001D 
10/24/2006 

5 - 7 

AT-SB52-P-002 
10/24/2006 

7 - 9 
Category Analyte Units: 
INORGANIC CYANIDE 34 mg/kg 23.3 6.6 137 D 25.5 D 23.1 D 29 D 38.6 D 147 D 2 1.6 U 1.7 U 2.7 U 2.8 U 2.9 3 2.7 U 
METALS COPPER 1280 mg/kg  -- -- 100 162 108 90.2 68 153 11.3 12.9 30.8 14.6 12.3 37.8 30.3 35.1 
METALS ZINC 1440 mg/kg  -- -- 48.7 13.4 23.7 12.4 11.7 13.6 9.9 11.2 13.5 41.9 39.4 64.9 34.3 55.5 

Notes: 
1 Project Action Limits instituted site wide for soil at depths greater than 2 ft below proposed final grade 
mg/kg = milligrams per kilogram 
Sample depths are recorded as feet below current ground surface 
U = analyte not detected at or above the reporting limit 
D = analyte detected via dilution 

Cells highlighted in blue exceed remedial criteria 
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Table 4 
Excavated Soil Analytical Summary 

Lagoon Confirmation Sampling Report 
Atlas Tack Superfund Site 

Fairhaven, MA 

Project 
Action 

Project 
Action 
Limits2 

ER-M 
Field 
Sample ID: 
Date: 
Depth: 

AT-SB35-T-001 
9/19/2006 

3 - 4 

Quotient AT-SB35-T-002 
9/19/2006 

4 - 5 

Quotient AT-SB36-T-001 
9/19/2006 

3 - 4 

Quotient AT-SB36-T-002 
9/19/2006 

4 - 5 

Quotient AT-SB37-T-001 
9/20/2006 

3 - 4 

Quotient 

Limits1 

Category Analyte Units: 
INORGANIC CYANIDE 34 34 mg/kg 12.9 v 6.8 v 3.3 U 2.5 U 18.1 
METALS CHROMIUM 370 mg/kg 34.7 v 0.09 130 D 0.35 12.3 v 0.03 4.7 v 0.01 35.7 0.10 
METALS COPPER 1280 33.6 270 mg/kg 7480 D 27.70 51900 D 192.22 501 v 1.86 22.6 v 0.08 942 3.49 
METALS NICKEL 52 mg/kg 79.9 v 1.54 324 D 6.23 13 v 0.25 3.9 U 0.08 85.9 1.65 
METALS CADMIUM 9.6 mg/kg 15.7 v 1.64 65 D 6.77 0.98 v 0.10 0.78 U 0.08 20.9 2.18 
METALS LEAD 19.1 218 mg/kg 336 v 1.54 650 D 2.98 14.6 v 0.07 8.9 v 0.04 159 0.73 
METALS ZINC 1440 53 410 mg/kg 6200 D 15.12 11300 D 27.56 84.1 v 0.21 21 v 0.05 407 0.99 
SUM 47.63 236.12 2.51 0.34 9.14 
ER-M Quotient 7.9387797 39.352967 0.4188294 0.0574503 1.52 

Project 
Action 

Project 
Action 
Limits 

ER-M 
Field 
Sample ID: 
Date: 
Depth: 

AT-SB37-T-002 
9/20/2006 

4 - 5 

Quotient AT-SB38-T-001 
9/19/2006 

3 - 4 

Quotient AT-SB38-T-002 
9/19/2006 

4 - 5 

Quotient AT-SB38-T-003 
9/19/2006 

5 - 6 

Quotient AT-SB38-T-003D 
9/19/2006 

5 - 6 

Quotient 

Limits 

Category Analyte Units: 
INORGANIC CYANIDE 34 34 mg/kg 1.7 U 25.1 156 D 22 D 21.9 D 
METALS CHROMIUM 370 mg/kg 4.6 0.01 19.8 0.05 21.9 0.06 7.4 0.02 7.1 0.02 
METALS COPPER 1280 33.6 270 mg/kg 11 0.04 2910 10.78 2460 D 9.11 301 1.11 259 0.96 
METALS NICKEL 52 mg/kg 7.7 0.15 31.1 0.60 37.3 0.72 14 0.27 15.6 0.30 
METALS CADMIUM 9.6 mg/kg 0.64 U 0.07 2.01 U 0.21 3.63 0.38 0.86 0.09 0.63 U 0.07 
METALS LEAD 19.1 218 mg/kg 6.4 U 0.03 46.5 0.21 62.5 0.29 12.7 0.06 9.8 0.04 
METALS ZINC 1440 53 410 mg/kg 17.1 0.04 204 0.50 1270 D 3.10 98.2 0.24 105 0.26 
SUM 0.34 12.35 13.65 1.79 1.65 
ER-M Quotient 0.06 2.06 2.27 0.30 0.27 

Project 
Action 

Project 
Action 
Limits 

ER-M 
Field 
Sample ID: 
Date: 
Depth: 

AT-SB38-T-004 

6 - 7 

Quotient AT-SB39-T-001 
9/19/2006 

3 - 4 

Quotient AT-SB39-T-002 
9/19/2006 

4 - 5 

Quotient AT-SB40-T-001 
9/19/2006 

3 - 4 

Quotient AT-SB40-T-002 
9/19/2006 

4 - 5 

Quotient 

Limits 

Category Analyte Units: 
INORGANIC CYANIDE 34 34 mg/kg 2.8 U 49.5 D 7.6 59.9 D 216 D 
METALS CHROMIUM 370 mg/kg 16.2 0.04 7.9 0.02 7.9 0.02 7 0.02 9.4 0.03 
METALS COPPER 1280 33.6 270 mg/kg 85.8 0.32 386 1.43 62.1 0.23 286 1.06 873 3.23 
METALS NICKEL 52 mg/kg 12.7 0.24 36.2 0.70 10.2 0.20 11 0.21 17.1 0.33 
METALS CADMIUM 9.6 mg/kg 0.74 U 0.08 0.98 0.10 0.64 U 0.07 0.61 U 0.06 1.69 0.18 
METALS LEAD 19.1 218 mg/kg 7.4 U 0.03 21.1 0.10 6.4 U 0.03 14.6 0.07 37.4 0.17 
METALS ZINC 1440 53 410 mg/kg 53.7 0.13 283 0.69 196 0.48 137 0.33 509 1.24 
SUM 0.85 3.04 1.02 1.75 5.18 
ER-M Quotient 0.14 0.51 0.17 0.29 0.86 

Project 
Action 

Project 
Action 
Limits 

ER-M 
Field 
Sample ID: 
Date: 
Depth: 

AT-SB41-T-001 
9/20/2006 

3 - 4 

Quotient AT-SB42-T-001 
9/20/2006 

3 - 4 

Quotient AT-SB42-T-002 
9/20/2006 

4 - 5 

Quotient 

Limits 

Category Analyte Units: 
INORGANIC CYANIDE 34 34 mg/kg 112 D 6.8 2.8 U 
METALS CHROMIUM 370 mg/kg 15.6 0.04 18.2 0.05 16.6 0.04 
METALS COPPER 1280 33.6 270 mg/kg 1230 4.56 1180 4.37 1200 4.44 
METALS NICKEL 52 mg/kg 21.5 0.41 25.7 0.49 5.5 0.11 
METALS CADMIUM 9.6 mg/kg 1.41 0.15 35.8 3.73 27.2 2.83 
METALS LEAD 19.1 218 mg/kg 64.3 0.29 32.9 0.15 9.3 0.04
METALS ZINC 1440 53 410 mg/kg 270 0.66 820 2.00 343 0.84 
SUM 6.11 10.79 8.31 
ER-M Quotient 1.02 1.80 1.38 

Notes: 1 

Project Action Limits instituted site wide for soil at depths greater than 2 ft below proposed final grade 
2 Project Action Limits instituted for upland soil at depths between 0-2 feet below proposed final grade 
mg/kg = milligrams per kilogram 

Sample depths recorded as feet below current ground surface 
U = analyte not detected at or above the reporting limit 
D = analyte analyzed via dilution 

Cells highlighted in yellow exceed remedial criteria established for the upland regions between 0 to 2 feet of 
proposed final grade 
Cells highlighted in orange exceed remedial criteria established for the upland/lowland soil at depths greater than 

2 feet below proposed final grade 
Cells highlighted in blue exceed the ERM-Q criterion of 1.0 or site-wide Project Action Limit for cyanide. 
Cells highlighted in green exceed the remedial criteria established for the upland/lowland depths greater than 
2 ft and for the upland regions between 0-2 ft of proposed final grade 

ER-M = Effects Range-Medium 
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Table 5a
 
Estimated Excavation Volume
 

Lagoon Confirmation Sampling Report
 
Atlas Tack Superfund Site
 

Fairhaven, MA
 

Western Lagoon Area 

Soil 
Boring/Test 
Pit Depth of Fill 

Excavation 
DepthDepth to Clean 

Soil Excavation 
Beneath Fill 

SB35 5.0 5.0 5.0 0.0 
SB36 4.0 3.0 4.0 0.0 
SB37 4.0 4.0 4.0 0.0 
SB38 5.5 5.0 5.5 0.0 
TP-05 3.0 3.4 3.4 0.4 
TP-06 1.7 3.8 3.8 2.1 
TP-07 3.0 3.2 3.2 0.2 
TP-08 2.8 3.0 3.0 0.2 
Average 3.6 3.8 4.0 0.4 
Area (sf) 
Volume (cy) 

14,485 
1,945 

14,485 14,485 
2,039 2,139 

14,485 
194 

Original Lagoon Area 

Soil 
Boring/Test 
Pit 

Excavation 
DepthDepth of Fill Depth to Clean 

Soil Excavation 
Beneath Fill 

SB39 3.5 4.0 4.0 0.5 
SB40 7.0 5.0 7.0 0.0 
SB41 7.5 8.0 8.0 0.5 
SB42 7.0 5.0 7.0 0.0 
SB43 7.5 8.0 8.0 0.5 
SB44 8.0 7.0 8.0 0.0 
SB45 6.5 7.0 7.0 0.5 
SB46 7.0 9.0 9.0 2.0 
SB47 8.0 12.0 12.0 4.0 
SB48 8.3 8.0 8.3 0.0 
SB04 8.2 5.0 8.2 0.0 
SB05 5.6 7.5 7.5 1.9 
SB06 5.9 6.0 6.0 0.1 
SB07 5.6 7.0 7.0 1.4 
Average 6.8 7.0 7.6 0.8 
Area (sf) 14,514 14,514 14,514 
Volume (cy) 3,669 3,782 4,107 

14,514 
438 

6,246 
Total Excavation Volume for the Original 
and Western Lagoon Areas = 
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Table 5a
 
Estimated Excavation Volume
 

Lagoon Confirmation Sampling Report
 
Atlas Tack Superfund Site
 

Fairhaven, MA
 

Southern Extension 
Soil 
Boring/Test 
Pit 

Excavation 
DepthDepth of Fill Depth to Clean 

Soil Excavation 
Beneath Fill 

SB30 5.0 5.0 5.0 0.0 
SB31 6.0 13.0 13.0 7.0 
SB32 5.0 5.0 5.0 0.0 
SB33 5.0 4.0 5.0 0.0 
SB34 5.0 4.0 5.0 0.0 
SB49 6.0 10.0 10.0 4.0 
SB50 5.0 7.0 6.0 1.0 
SB51 5.8 5.0 5.8 0.0 
SB52 7.0 5.0 7.0 0.0 
Average 5.5 6.4 6.9 1.3 
Area (sf) 3,676 3,676 3,676 
Volume (cy) 753 877 935 

3,676 
182 

Total Estimated Volume of Excavation (cy) = 7,181 

Notes: 
sf = square feet 
cy = cubic yards 
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Table 5b
 
Estimated Excavation Volume To Facilitate Restoration Plan
 

Lagoon Confirmation Sampling Report
 
Atlas Tack Superfund Site
 

Fairhaven, MA
 

Western Lagoon Area 

Soil 
Boring/Test 
Pit Depth of Fill Depth to Clean 

Excavation 
Depth 

Soil 
Excavation 
Beneath Fill 

SB35 5.0 5.0 5.0 0.0 
SB36 4.0 3.0 5.0 1.0 
SB37 4.0 4.0 5.0 1.0 
SB38 5.5 5.0 7.0 1.5 
TP-05 3.0 3.4 3.4 0.4 
TP-06 1.7 3.8 3.8 2.1 
TP-07 3.0 3.2 3.2 0.2 
TP-08 2.8 3.0 3.0 0.2 
Average 3.6 3.8 4.4 0.8 
Area (sf) 
Volume (cy) 

14,485 
1,945 

14,485 
2,039 

14,485 
2,374 

14,485 
429 

Original Lagoon Area 

Soil 
Boring/Test 
Pit Depth of Fill Depth to Clean 

Excavation 
Depth 

Soil 
Excavation 
Beneath Fill 

SB39 3.5 4.0 5.0 1.5 
SB40 7.0 5.0 7.0 0.0 
SB41 7.5 8.0 8.0 0.5 
SB42 7.0 5.0 7.0 0.0 
SB43 7.5 8.0 8.0 0.5 
SB44 8.0 7.0 8.0 0.0 
SB45 6.5 7.0 7.0 0.5 
SB46 7.0 9.0 9.0 2.0 
SB47 8.0 12.0 12.0 4.0 
SB48 8.3 8.0 8.3 0.0 
SB04 8.2 5.0 8.2 0.0 
SB05 5.6 7.5 7.5 1.9 
SB06 5.9 6.0 6.0 0.1 
SB07 5.6 7.0 7.0 1.4 
Average 6.8 7.0 7.7 0.9 
Area (sf) 14,514 14,514 
Volume (cy) 3,669 3,782 

14,514 
4,145 

14,514 
476 

Total Excavation Volume for the Original 
and Western Lagoon Areas = 6,519 
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Table 5b
 
Estimated Excavation Volume To Facilitate Restoration Plan
 

Lagoon Confirmation Sampling Report
 
Atlas Tack Superfund Site
 

Fairhaven, MA
 

Southern Extension 
Soil 
Boring/Test 
Pit Depth of Fill Depth to Clean 

Excavation 
Depth 

Soil 
Excavation 
Beneath Fill 

SB30 5.0 5.0 5.0 0.0 
SB31 6.0 13.0 13.0 7.0 
SB32 5.0 5.0 5.0 0.0 
SB33 5.0 4.0 5.0 0.0 
SB34 5.0 4.0 5.0 0.0 
SB49 6.0 10.0 10.0 4.0 
SB50 5.0 7.0 6.0 1.0 
SB51 5.8 5.0 5.8 0.0 
SB52 7.0 5.0 7.0 0.0 
Average 5.5 6.4 6.9 1.3 
Area (sf) 3,676 3,676 
Volume (cy) 753 877 

3,676 
935 

3,676 
182 

Total Estimated Volume of Excavation (cy) = 7,454 

Notes: 
sf = square feet 
cy = cubic yards 

2 of 2 11/27/2006Lagoon Tables_11.27.06 



  

Table 6
 
Lagoon Excavation Plan
 

Lagoon Confirmation Sampling Report
 
Atlas Tack Superfund Site
 

Fairhaven, MA
 

Grid ID 
Soil 

Boring 
Current 

Elevation (ft) 
Excavation 

Depth (ft bgs) 
Excavated 

Elevation (ft) 

Final Selected 
Excavation 
Elevation1 

Excavation 
Volume (ft3) 

V6 SB30 3.14 5.00 -1.86 -2.00 3,125 
T6 SB312 3.87 13.00 -9.13 -9.00 8,125 
R6 SB32 4.65 5.00 -0.35 -0.50 3,125 
Q6 SB33 4.94 5.00 -0.06 0.00 3,125 
n/a SB34 6.88 5.00 1.88 1.88 3,125 
Q2 SB35 5.56 5.00 0.56 0.50 3,125 
Q3 SB36 6.04 5.00 1.04 1.00 3,125 
Q4 SB37 5.31 5.00 0.31 0.50 3,125 
Q5 SB38 7.29 7.00 0.29 0.00 4,375 
R2 SB39 5.51 5.00 0.51 0.50 3,125 
R3 SB40 5.87 7.00 -1.13 -2.00 4,375 
R4 SB41 5.08 8.00 -2.92 -3.00 5,000 
R5 SB42 5.68 7.00 -1.32 -1.50 4,375 
S3 SB43 4.59 8.00 -3.41 -3.50 5,000 
S5 SB44 4.28 8.00 -3.72 -4.00 5,000 
T1 SB45 4.88 7.00 -2.13 -2.50 4,375 
V1 SB46 5.25 9.00 -3.75 -4.50 5,625 
V3 SB47 4.21 12.00 -7.80 -8.00 7,500 
V5 SB48 4.62 8.30 -3.68 -4.00 5,188 
U6 SB492 4.11 10.00 -5.89 -6.00 6,250 
S6 SB50 4.62 6.00 -1.38 -1.50 3,750 
T7 SB51 5.03 5.80 -0.77 -1.00 3,625 
U7 SB52 4.16 7.00 -2.84 -3.00 4,375 
S2 SB05 5.97 7.50 -1.53 -2.50 4,688 
U3 SB07 5.74 7.00 -1.26 -2.50 4,375 
S4 SB04 6.20 8.20 -2.00 -4.00 5,125 
U5 SB06 5.49 6.00 -0.51 -1.50 3,750 
V4 SB24 4.50 9.00 -4.50 -5.00 5,625 
Q1 n/a 5.50 4.00 1.50 1.50 2,500 
R1 n/a 5.50 4.00 1.50 1.50 2,500 
S1 n/a 5.00 5.50 -0.50 -0.50 3,438 
U1 n/a 5.50 8.00 -2.50 -3.50 5,000 
T2 n/a 4.50 7.50 -3.00 -3.00 4,688 
U2 n/a 4.50 8.00 -3.50 -3.50 5,000 
V2 n/a 4.00 10.50 -6.50 -6.50 6,563 
T3 n/a 4.50 7.50 -3.00 -3.00 4,688 
T4 n/a 4.50 9.00 -4.50 -4.50 5,625 
U4 n/a 4.50 9.00 -4.50 -4.50 5,625 
T5 n/a 4.50 8.00 -3.50 -3.50 5,000 

Total Excavation Volume (ft3) = 176,125 
Total Excavation Volume (yd3) = 6,523 

Notes: 

1. Final Excavation Elevation selected by evaluating the required elevation based upon the soil boring elevation and an overall grid elevation to 
capture variations in surface topography and ensure sufficient material will be excavated within an individual grid. All final elevations were 
rounded to one-half foot elevations except for SB-34, which is within an area for which final elevation contours were developed. 
2. Locations within cells T6 and U6 shall be excavated to the bedrock surface, which is expected to occur at approximately elevations -9 and -6, 
respectively. Auger refusal at the bedrock surface occurred at borings SB31 and SB49 (cells T6 and U6, respectively). 
n/a = not available 
ft = feet 
ft3 = cubic feet 
yd3 = cubic yards 
bgs = below current ground surface elevation 
Elevations in NAD88 feet 
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SOIL BORING LOGS 




SOIL BORING LOG 
Project Name: Atlas Tack Superfund Site 
Project Number: 20173.009.103.2100 
Project Manager: Dave Abrahamson 
Location: 83 Pleasant Street, Fairhaven, MA 02719 
Soil Boring ID: SB25 
Logged By: A. Fuller 
Contractor: Geosearch 

Date of Advancement: 9.20.2006 Remarks: 
0 - 5 ft bgs - difficult advancement 
5 - 10 ft bgs - difficult advancement 

Equipment Used: Geoprobe 
Total Depth: 10 ft 
Water Table: Approximately 5' BGS 
Ground Surface Elev.: 5.41' (NAD88) 

Depth (ft) 
Sample I.D. and 

Requested Analyses 

Sample 
Interval 

(ft) 

Geologic 
Unit 

Material Description 
0 - 0.5 

OH 

wood debris 

0.5 - 2 

SP-SM 

Dark Brown f-c SAND (FILL), little silt and gravel. 

2 - 5 

SP-SM 

Dark Grayish Brown f SAND and silt, olive gray and dense 
at 4 ft bgs, trace gravel, moist. 

5 - 6 Same as above. 

6 - 7.5 

SW 

Gray f-m SAND, some c sand. 

7.5 - 10 AT-SB25-P-001 
AT-SB25-P-001D 

T Metals/CN 

7 - 10 

SP-SM 

Pale olive SILT and f SAND,little gravel, dense, crumbly. 

Analytical Legend 
CN Cyanide (total) 

T Metals Total Metals (Copper, Zinc, Lead, Chromium, 
Nickel, and Cadmium only) 



SOIL BORING LOG 
Project Name: Atlas Tack Superfund Site 
Project Number: 20173.009.103.2100 
Project Manager: Dave Abrahamson 
Location: 83 Pleasant Street, Fairhaven, MA 02719 
Soil Boring ID: SB26 
Logged By: A. Fuller 
Contractor: Geosearch 

Date of Advancement: 9.20.2006 Remarks: 
0 - 5 ft bgs - difficult advancement 
5 - 10 ft bgs - difficult advancement 

Equipment Used: Geoprobe 
Total Depth: 10 ft 
Water Table: Approximately 5' BGS 
Ground Surface Elev.: 5.234' (NAD88) 

Depth (ft) 
Sample I.D. and 

Requested Analyses 

Sample 
Interval 

(ft) 

Geologic 
Unit 

Material Description 
0 - 2 

SP-SM 

Dark Brown f SAND and SILT, some c sand and gravel, 
rock fragments at bottom, moist. 

2 - 3.5 

SP 

Dark Gray m-c SAND, some pea-sized gravel. 

3.5 - 5 

ML 

Dark Gray SILT and f SAND, wet. 

5 -7 

SW-SM 

Dark Grayish Brown f-c SAND, some silt, little gravel, 
saturated. 

7 - 10 AT-SB26-P-001 
T Metals/CN 

7 - 10 

Sp-SM 

Light Olive Brown f SAND and SILT, little gravel (quarter 
sized rocks), wet, dense. 

Analytical Legend 
CN Cyanide (total) 

T Metals Total Metals (Copper, Zinc, Lead, Chromium, 
Nickel, and Cadmium only) 



SOIL BORING LOG 
Project Name: Atlas Tack Superfund Site 
Project Number: 20173.009.103.2100 
Project Manager: Dave Abrahamson 
Location: 83 Pleasant Street, Fairhaven, MA 02719 
Soil Boring ID: SB27 
Logged By: A. Fuller 
Contractor: Geosearch 

Date of Advancement: 9.20.2006 Remarks: 
0 - 5 ft bgs - easy advancement 
5 - 10 ft bgs - advancement more difficult 

Equipment Used: Geoprobe 
Total Depth: 10 ft 
Water Table: Approximately 5' BGS 
Ground Surface Elev.: 4.396' (NAD88) 

Depth (ft) 
Sample I.D. and 

Requested Analyses 

Sample 
Interval 

(ft) 

Geologic 
Unit 

Material Description 
0 - 1 

SM 

Dark Brown to Brown f-m SAND, some silt, little c sand, 
organics at surface, wet. 

1 - 4.5 

MH 

Black SILT and f SAND, some organics, wet, odorless, 
slimy consistency. 

4.5 - 5 

SW 

Grey f SAND, homogenous, wet. 

5 - 5.5 Same as above. 

5.5 - 10 AT-SB27-P-001 
T Metals/CN 

7 - 10 

SP-SM 

Light Olive Grey f SAND and SILT, little gravel and rock 
fragments, very dense, looser towards bottom, wet. 

Analytical Legend 
CN Cyanide (total) 

T Metals Total Metals (Copper, Zinc, Lead, Chromium, 
Nickel, and Cadmium only) 



SOIL BORING LOG 
Project Name: Atlas Tack Superfund Site 
Project Number: 20173.009.103.2100 
Project Manager: Dave Abrahamson 
Location: 83 Pleasant Street, Fairhaven, MA 02719 
Soil Boring ID: SB28 
Logged By: A. Fuller 
Contractor: Geosearch 

Date of Advancement: 9.21.2006 Remarks: 
0 - 5 ft bgs - easy advancement 
5 - 10 ft bgs - easy advancement 

Equipment Used: Geoprobe 
Total Depth: 10 ft 
Water Table: Approximately 5' BGS 
Ground Surface Elev.: 4.732' (NAD88) 

Depth (ft) 
Sample I.D. and 

Requested Analyses 

Sample 
Interval 

(ft) 

Geologic 
Unit 

Material Description 
0 - 2 

OH 

Conglomerated mixed FILL consisting of brown to very 
dark brown f sand and silt, some organic material , higher 
silt content in darker soils, little gravel, moist. 

2 - 3 

SM 

Gray to very Dark Gray f SAND and SILT, some gravel 
areas of very dark brown f sand and silt, moist. 

3 - 4 

SP-SM 

Black f SAND, some silt, little organic material and gravel, 
moist. 

4 - 5 

PT 

Black organic material (peat), dense, moist, some silt and 
f sand. 

5 - 6 

MH 

Black SILT, some f sand, little organic material, soft, high 
moisture content. 

6 - 7 

SP-SM 

Black to very Dark Gray f SAND, some silt. 

7 - 8 

AT-SB28-P-001 

T Metals/CN 

7 - 10 

SM 

Gray f SAND and SILT, some gravel, dense, maleable, 
moist 

8 - 10 
SP-SM 

Pale Brown f SAND and SILT, some gravel, small areas 
of yellowish brown at 8.5 ft bgs, dense with looser sand in 
bottom 0.5 ft. 

Analytical Legend 
CN Cyanide (total) 

T Metals Total Metals (Copper, Zinc, Lead, Chromium, 
Nickel, and Cadmium only) 



SOIL BORING LOG 
Project Name: Atlas Tack Superfund Site 
Project Number: 20173.009.103.2100 
Project Manager: Dave Abrahamson 
Location: 83 Pleasant Street, Fairhaven, MA 02719 
Soil Boring ID: SB29 
Logged By: A. Fuller 
Contractor: Geosearch 

Date of Advancement: 9.21.2006 Remarks: 
0 - 5 ft bgs - easy advancement 
5 - 10 ft bgs - easy advancement 

Equipment Used: Geoprobe 
Total Depth: 10 ft 
Water Table: Approximately 5' BGS 
Ground Surface Elev.: 2.817' (NAD88) 

Depth (ft) 
Sample I.D. and 

Requested Analyses 

Sample 
Interval 

(ft) 

Geologic 
Unit 

Material Description 
0 - 1 

OH 

Very Dark Brown to Black f SAND and SILT, some gravel 
and organic material, moist. 

1 - 3 

SP-SM 

Misc. conglomerated FILL consisting of dark brown f 
sand, very dark brown silt and f sand, orgainic material, 
brown f sand,some silt, little gravel present, soft and 
maleable. 

3 - 4 

SP-SM 

Grayish Brown f SAND, some silt and gravel, dense. 

4 - 5 

SM 

Dark Brown to Grayish Brown f SAND and SILT, little 
gravel. 

5 - 6.5 

SM 

Very Dark Brown f SAND and SILT, little organic material, 
soft, mushy, high moisture content. 

6.5 - 7.5 

SW 

Gray f SAND, wet. 

7.5 - 9 

AT-SB29-P-001 

T Metals/CN 

7 - 10 

SP-SM 

Gray f SAND, some silt and gravel, areas of yellowish 
brown at 8 ft bgs, dense. 

9 - 10 
SP-SM 

Pale brown f SAND and SILT, trace gravel, dense. 

Analytical Legend 
CN Cyanide (total) 

T Metals Total Metals (Copper, Zinc, Lead, Chromium, 
Nickel, and Cadmium only) 



SOIL BORING LOG 
Project Name: Atlas Tack Superfund Site 
Project Number: 20173.009.103.2100 
Project Manager: Dave Abrahamson 
Location: 83 Pleasant Street, Fairhaven, MA 02719 
Soil Boring ID: SB30 
Logged By: A. Fuller 
Contractor: Geosearch 

Date of Advancement: 9.20.2006 Remarks: 
0 - 5 ft bgs - difficult advancement 
5 - 10 ft bgs - easy advancement 

Equipment Used: Geoprobe 
Total Depth: 10 ft 
Water Table: Approximately 5' BGS 
Ground Surface Elev.: 3.138' (NAD88) 

Depth (ft) 
Sample I.D. and 

Requested Analyses 

Sample 
Interval 

(ft) 

Geologic 
Unit 

Material Description 
0 - 2 

OH 

Black SILT and SAND with organic material, saturated. 

2 - 5 

SP 

Dark Grayish Brown to Brown f SAND, little gravel, grades 
from the dark grayish brown to brown, wet. 

5 - 7 

SW 

Dark Grayish Brown f-m SAND. 

7 - 10 
T Metals/CN 

AT-SB30-P-001 

MS/MSD SP-SM 

Pale Brown f SAND and SILT, some gravel, very dense 
with rock fragments at 8 ft bgs, moist throughout. 

Analytical Legend 
CN Cyanide (total) 

T Metals Total Metals (Copper, Zinc, Lead, Chromium, 
Nickel, and Cadmium only) 



SOIL BORING LOG 
Project Name: Atlas Tack Superfund Site 
Project Number: 20173.009.103.2100 
Project Manager: Dave Abrahamson 
Location: 83 Pleasant Street, Fairhaven, MA 02719 
Soil Boring ID: SB31 
Logged By: A. Fuller 
Contractor: Geosearch 

Date of Advancement: 9.20.2006 Remarks: 
0 - 5 ft bgs - difficult advancement 
5 - 10 ft bgs - difficult advancement 

Equipment Used: Geoprobe 
Total Depth: 10 ft 
Water Table: Approximately 5' BGS 
Ground Surface Elev.: 3.873' (NAD88) 

Depth (ft) 
Sample I.D. and 

Requested Analyses 

Sample 
Interval 

(ft) 

Geologic 
Unit 

Material Description 
0 - 1 

OL 

Strong Brown, organic material, consisting of wood, and 
phragmite roots. 

1 - 2 

SP 

Dark Gray m-c SAND, some gravel, saturated. 

2 - 4 

SW-SM 

Gray f SAND, little silt and gravel, wet. 

4 - 5 

SP-SM 

Pale Brown f SAND, little dark gray silt and gravel, moist. 

5 - 6 Same as above. 

6 - 9 

AT-SB31-P-001 

T Metals/CN 

7 - 10 

SP-SM Light Gray f SAND, some gravel/rocks, low moisture 
content. 

9 - 10 Same as 4 - 5 ft interval, no dark silt. 

Analytical Legend 
CN Cyanide (total) 

T Metals Total Metals (Copper, Zinc, Lead, Chromium, 
Nickel, and Cadmium only) 



SOIL BORING LOG 
Project Name: Atlas Tack Superfund Site 
Project Number: 20173.009.203.2100 
Project Manager: Dave Abrahamson 
Location: 83 Pleasant Street, Fairhaven, MA 02719 
Soil Boring ID: SB31 
Logged By: A. Klappholz 
Contractor: Geosearch 

Date of Advancement: 10.24.2006 Remarks: 
Hit boulder 2' bgs, so location was adjusted 
~2' north. 

Equipment Used: Hollow-stem auger drill rig 
Total Depth: 12.8 ft 
Water Table: Approximately 5' BGS 
Ground Surface Elev.: 3.873' (NAD88) 

Depth (ft) 
Sample I.D. and 

Requested Analyses 

Sample 
Interval 

(ft) 
G

eo
lo

gi
c 

U
ni

t

SPT 
(Blows / 

6 
inches) 

Pe
ne

tr
at

io
n(

ft)
/R

ec
ov

er
y 

(ft
)

Material Description 
8 - 10 AT-SB31-P-002 

AT-SB31-P-003 
CN 

8 - 9 
9 - 10 SP 

15 
17 
18 
16 

2.0/1.5 

Brown SAND, m-f sand, little f gravel, trace 
silt, wet, dense. 

10 - 12 AT-SB31-P-004 
AT-SB31-P-005 

CN 

10 - 11 
11 - 12 SP 

20 
23 
33 
30 

2.0/2.0 

Same as above, slightly more f sand and m 
sand, saturated. 

12 - 14 AT-SB31-P-006 
CN 

12 - 13 SM 31 
42 

50 for 2" 
1.2/.66 

(12-12.4) Red brown SAND, m-f subangular 
sand, trace silt, dense, saturated.(12.4-12.8) 
Gray SILT, trace f sand, very dense, 
saturated. 

ML 

Analytical Legend 
CN Cyanide (total) 

T Metals 
Total Metals (Copper, Zinc, Lead, 
Chromium, Nickel, and Cadmium 
only) 



SOIL BORING LOG 
Project Name: Atlas Tack Superfund Site 
Project Number: 20173.009.103.2100 
Project Manager: Dave Abrahamson 
Location: 83 Pleasant Street, Fairhaven, MA 02719 
Soil Boring ID: SB32 
Logged By: A. Fuller 
Contractor: Geosearch 

Date of Advancement: 9.20.2006 Remarks: 
0 - 5 ft bgs - easy advancement 
5 - 10 ft bgs - easy advancement 

Equipment Used: Geoprobe 
Total Depth: 10 ft 
Water Table: Approximately 5' BGS 
Ground Surface Elev.: 4.652' (NAD88) 

Depth (ft) 
Sample I.D. and 

Requested Analyses 

Sample 
Interval 

(ft) 

Geologic 
Unit 

Material Description 
0 - 3.5 

OH 

Dark Yellowish Brown misc FILL consisting of organic 
material, wood, silt and f sand, some c sand and gravel, 
moist, white rock fragments. 

3.5 - 5 

SP-SM 

Gray f SAND and SILT, some yellowish brown, rock 
fragments at bottom. 

5 - 8 

T Metals/CN 

AT-SB32-P-001 7 - 10 

SP-SM 

Same as above, little gravel,moist. 

8 - 10 

SP-SM 

Same as above with more rock fragments (at 0.5 ft bgs, 
red rock fragments), moist with blue staining at bottom. 

Analytical Legend 
CN Cyanide (total) 

T Metals Total Metals (Copper, Zinc, Lead, Chromium, 
Nickel, and Cadmium only) 



SOIL BORING LOG 
Project Name: Atlas Tack Superfund Site 
Project Number: 20173.009.103.2100 
Project Manager: Dave Abrahamson 
Location: 83 Pleasant Street, Fairhaven, MA 02719 
Soil Boring ID: SB33 
Logged By: A. Fuller 
Contractor: Geosearch 

Date of Advancement: 9.20.2006 Remarks: 
0 - 5 ft bgs - difficult advancement 
5 - 10 ft bgs - difficult advancement 

Refusal at 8 ft bgs. 

Equipment Used: Geoprobe 
Total Depth: 10 ft 
Water Table: Approximately 5' BGS 
Ground Surface Elev.: 4.941' (NAD88) 

Depth (ft) 
Sample I.D. and 

Requested Analyses 

Sample 
Interval 

(ft) 

Geologic 
Unit 

Material Description 
0 - 4 

OH 

Dark Brown SILT and f SAND, some gravel and organic 
material, saturated, maleable. 

4 - 5 

SP 

Dark Gray f-m SAND, little gravel, wet, brick fragments at 
bottom. 

5 - 8 
T Metals/CN 

AT-SB33-P-001 7 - 10 

SP-SM 

Pale Olive f SAND and SILT, some gravel, very dense, 
yellowish brown c sand in bottom 2 inches. 

Analytical Legend 
CN Cyanide (total) 

T Metals Total Metals (Copper, Zinc, Lead, Chromium, 
Nickel, and Cadmium only) 



SOIL BORING LOG 
Project Name: Atlas Tack Superfund Site 
Project Number: 20173.009.103.2100 
Project Manager: Dave Abrahamson 
Location: 83 Pleasant Street, Fairhaven, MA 02719 
Soil Boring ID: SB34 
Logged By: A. Fuller 
Contractor: Geosearch 

Date of Advancement: 9.20.2006 Remarks: 
0 - 5 ft bgs - difficult advancement 
5 - 10 ft bgs - difficult advancement 

Refusal at 7 ft bgs. 

Equipment Used: Geoprobe 
Total Depth: 10 ft 
Water Table: Approximately 5' BGS 
Ground Surface Elev.: 6.879' (NAD88) 

Depth (ft) 
Sample I.D. and 

Requested Analyses 

Sample 
Interval 

(ft) 

Geologic 
Unit 

Material Description 
0 - 4 

SP-SM 

Conglomerated Brown to Dark Brown to very Dark Gray 
SILT and f SAND, some gravel, royal blue staining at 1 ft 
bgs. 

4 - 5 

SP-SM 

Gray to Light Gray f SAND, little silt, trace gravel. 

5 - 8 
T Metals/CN 

AT-SB34-P-001 

MS/MSD 

7 - 10 

SP 

Gray to Dark Yellowish Brown f SAND, some c sand and 
gravel, little silt, moist, dense. 

Analytical Legend 
CN Cyanide (total) 

T Metals Total Metals (Copper, Zinc, Lead, Chromium, 
Nickel, and Cadmium only) 



SOIL BORING LOG 
Project Name: Atlas Tack Superfund Site 
Project Number: 20173.009.103.2100 
Project Manager: Dave Abrahamson 
Location: 83 Pleasant Street, Fairhaven, MA 02719 
Soil Boring ID: SB35 
Logged By: A. Fuller 
Contractor: Geosearch 

Date of Advancement: 9.20.2006 Remarks: 
0 - 5 ft bgs - difficult advancement 
5 - 10 ft bgs - easy advancement (photos 1 and 2) 

Equipment Used: Geoprobe 
Total Depth: 10 ft 
Water Table: Approximately 5' BGS 
Ground Surface Elev.: 5.561' (NAD88) 

Depth (ft) 
Sample I.D. and 

Requested Analyses 

Sample 
Interval 

(ft) 

Geologic 
Unit 

Material Description 
0 - 2 

SP-SM 

Pale Brown f SAND and SILT, trace gravel, moist. 

2 - 3.5 

AT-SB35-T-001 
T Metals/CN 

3 - 4 SP-SM 

Dark Brown f SAND and SILT, little pea-sized gravel. 

3.5 - 4 

SP 

Pale Brown f-c SAND 

4 - 5 
T Metals/CN 

AT-SB35-T-002 4 - 5 

SM 

Dark Brown to Black f SAND and SILT, little gravel, moist 
to wet at bottom. 

5 - 6.5 AT-SB35-T-003 
T Metals/CN 

5 - 6 

SP-SM 

Mixed Gray/Light Yellowish Brown/Very Dark Brown f 
SAND and SILT, trace gravel, grayish sections are 
sandier, moist. 

6.5 - 10 

SP-SM 

Light Yellowish Brown f SAND, some silt, trace gravel, 
dense, saturated at bottom, slightly more coarse at 
bottom. 

Analytical Legend 
CN Cyanide (total) 

T Metals Total Metals (Copper, Zinc, Lead, Chromium, 
Nickel, and Cadmium only) 



SOIL BORING LOG 
Project Name: Atlas Tack Superfund Site 
Project Number: 20173.009.103.2100 
Project Manager: Dave Abrahamson 
Location: 83 Pleasant Street, Fairhaven, MA 02719 
Soil Boring ID: SB36 
Logged By: A. Fuller 
Contractor: Geosearch 

Date of Advancement: 9.20.2006 Remarks: 
0 - 5 ft bgs - easy advancement (Photo 3) 
5 - 10 ft bgs - easy advancement 

Equipment Used: Geoprobe 
Total Depth: 10 ft 
Water Table: Approximately 5' BGS 
Ground Surface Elev.: 6.035' (NAD88) 

Depth (ft) 
Sample I.D. and 

Requested Analyses 

Sample 
Interval 

(ft) 

Geologic 
Unit 

Material Description 
0 - 1 

SP-SM 

Light Yellowish Brown f SAND and SILT, trace gravel, 
organics. 

1 - 2 

SM 

Dark Brown to Black SILT and f SAND, some pea-sized 
gravel, rock fragments at bottom. 

2 - 3 

SM 

Black f SAND and SILT, little c sand, saturated 

3 - 4 
T Metals/CN 

AT-SB36-T-001 3 - 4 

SP 

Dark Brown very c SAND, little gravel, wet. 

4 - 5 AT-SB36-T-002 
T Metals/CN 

4 - 5 

MH 

Dark Gray SILTY SAND, smooth feel, maleable, wet. 

5 - 7 AT-SB36-T-003 
T Metals/CN 

5 - 6 

SW 

Gray f SAND, uniformly saturated. 

7 - 8 

SP-SM 

Yellowish Brown to Gray f SAND and SILT, trace gravel, 
very dense, crumbles dry/low moisture content 

8 - 10 
SP-SM 

Pale Brown f SAND, little silt and gravel, sandier and 
wetter towards bottom. 

Analytical Legend 
CN Cyanide (total) 

T Metals Total Metals (Copper, Zinc, Lead, Chromium, 
Nickel, and Cadmium only) 



SOIL BORING LOG 
Project Name: Atlas Tack Superfund Site 
Project Number: 20173.009.103.2100 
Project Manager: Dave Abrahamson 
Location: 83 Pleasant Street, Fairhaven, MA 02719 
Soil Boring ID: SB37 
Logged By: A. Fuller 
Contractor: Geosearch 

Date of Advancement: 9.20.2006 Remarks: 
0 - 5 ft bgs - easy advancement 
5 - 10 ft bgs - easy advancement 

Equipment Used: Geoprobe 
Total Depth: 10 ft 
Water Table: Approximately 5' BGS 
Ground Surface Elev.: 5.313' (NAD88) 

Depth (ft) 
Sample I.D. and 

Requested Analyses 

Sample 
Interval 

(ft) 

Geologic 
Unit 

Material Description 
0 - 2 

OH 

Brown SILT and f SAND, moist, organic material present. 

2 - 3.5 

MH 

Black to Very Dark brown SILT, some f sand and organic 
material, saturated. 

3.5 - 4 
T Metals/CN 

AT-SB37-T-001 3 - 4 

MH 

Very Dark Brown SILT, maleable, some organic material, 
moist. 

4 - 5 AT-SB37-T-002 
T Metals/CN 

4 - 5 

SW 

Gray f SAND, some c sand and little gravel, wet. 

5 - 5.5 

SW 

Same as above, with m sand. 

5.5 - 10 AT-SB37-T-003 
T Metals/CN 

5 - 6 SP-SM Pale Brown f SAND, some silt, little gravel, very dense, 
low moisture content, wet outside of core, less dense and 
less silt towards bottom of core, some yellowish brown f 
sand throughout. 

Analytical Legend 
CN Cyanide (total) 

T Metals Total Metals (Copper, Zinc, Lead, Chromium, 
Nickel, and Cadmium only) 



SOIL BORING LOG 
Project Name: Atlas Tack Superfund Site 
Project Number: 20173.009.103.2100 
Project Manager: Dave Abrahamson 
Location: 83 Pleasant Street, Fairhaven, MA 02719 
Soil Boring ID: SB38 
Logged By: A. Fuller 
Contractor: Geosearch 

Date of Advancement: 9.20.2006 Remarks: 
0 - 5 ft bgs - difficult advancement 
5 - 10 ft bgs - easy advancement 

Equipment Used: Geoprobe 
Total Depth: 10 ft 
Water Table: Approximately 5' BGS 
Ground Surface Elev.: 7.287' (NAD88) 

Depth (ft) 
Sample I.D. and 

Requested Analyses 

Sample 
Interval 

(ft) 

Geologic 
Unit 

Material Description 
0 - 4.5 

AT-SB38-T-001 
T Metals/CN 

3 - 4 PT/OH 

Very Dark Brown SILT and f SAND, some gravel, 2-4.5 ft 
is very dark brown organic peat. 

4.5 - 5 
AT-SB38-T-002 

T Metals/CN 
4 - 5 OH 

Very Dark Gray SILT and f SAND , saturated, soft. 

5 - 5.5 

T Metals/CN 
AT-SB38-T-003 5 - 6 

OH 

Same as above. 

5.5 - 6 

SP-SM 

Very Dark Gray f SAND, little silt, dense. 

6 - 10 SP-SM Pale Brown f SAND, some silt and gravel, some brownish 
yellow f sand, moist. 

Analytical Legend 
CN Cyanide (total) 

T Metals Total Metals (Copper, Zinc, Lead, Chromium, 
Nickel, and Cadmium only) 



SOIL BORING LOG 
Project Name: Atlas Tack Superfund Site 
Project Number: 20173.009.203.2100 
Project Manager: Dave Abrahamson 
Location: 83 Pleasant Street, Fairhaven, MA 02719 
Soil Boring ID: SB38 
Logged By: A. Klappholz 
Contractor: Charter 

Date of Advancement: 10.25.2006 Remarks: 
This location was advanced via the Site excavator. 
Test pit was ~9' x 19' northwest of SB38. 

Equipment Used: Excavator (400) 
Total Depth: 8.5 ft 
Water Table: Approximately 4' BGS 
Ground Surface Elev.: 7.287' (NAD88) 

Depth (ft) 
Sample I.D. and 

Requested Analyses 

Sample 
Interval 

(ft) 

Geologic 
Unit 

Material Description 
0 - 2.5 

SP 

Dark reddish brown m-f gravelly SAND, subangular sand, 
little c-f gravel, moist, trace (+) silt. 

2.5 - 4 

SP 

Light brown gravelly SAND, as above with CN 
contaminated soil pockets and brick debris. 

4 - 5 

SP 

Light olive brown silty gravelly SAND, f sand, little silt, 
dense, some c-f gravel, saturated. 

5 - 8.5 

CN, T Metals 

AT-SB38-T-004 
AT-SB38-T-005 
AT-SB38-T-006 

6 - 7 
7 - 8 
8 - 9 

SP 

Same as above. Bedrock or large boulder encountered at 
~8.5 ft bgs. Also, clay drain pipe encountered at ~7 ft bgs, 
aligned east to west 10' north of SB38. 

Analytical Legend 
CN Cyanide (total) 

T Metals Total Metals (Copper, Zinc, Lead, Chromium, 
Nickel, and Cadmium only) 



SOIL BORING LOG 
Project Name: Atlas Tack Superfund Site 
Project Number: 20173.009.103.2100 
Project Manager: Dave Abrahamson 
Location: 83 Pleasant Street, Fairhaven, MA 02719 
Soil Boring ID: SB39 
Logged By: A. Fuller 
Contractor: Geosearch 

Date of Advancement: 9.20.2006 Remarks: 
0 - 5 ft bgs - difficult advancement 
5 - 10 ft bgs - difficult advancement 

Equipment Used: Geoprobe 
Total Depth: 10 ft 
Water Table: Approximately 5' BGS 
Ground Surface Elev.: 5.512' (NAD88) 

Depth (ft) 
Sample I.D. and 

Requested Analyses 

Sample 
Interval 

(ft) 

Geologic 
Unit 

Material Description 
0 - 2 

SP-SM 

Dark Brown SILT and f-c SAND and gravel (FILL), some 
brick fragments and organics (0-1), moist. 

2 - 3.5 

MH 

Black SILTY SAND, slimy and wet. 

3.5 - 5 

T Metals/CN 
AT-SB39-T-002 
AT-SB39-T-001 3 - 4 

4 - 5 SW 

Gray f SAND, little gravel, moist, graded. 

5 - 6 AT-SB39-T-003 
T Metals/CN 

5 - 6 Same as above. 

6 - 10 

AT-SB39-T-004 
AT-SB39-T-005 

T Metals/CN 

6 - 7 
7 - 8 

SP-SM 

Light Yellowish Brown to Pale Brown f SAND, some silt, 
little gravel, dense, moist throughout, wetter and sandier 
at bottom. 

Analytical Legend 
CN Cyanide (total) 

T Metals Total Metals (Copper, Zinc, Lead, Chromium, 
Nickel, and Cadmium only) 



SOIL BORING LOG 
Project Name: Atlas Tack Superfund Site 
Project Number: 20173.009.103.2100 
Project Manager: Dave Abrahamson 
Location: 83 Pleasant Street, Fairhaven, MA 02719 
Soil Boring ID: SB40 
Logged By: A. Fuller 
Contractor: Geosearch 

Date of Advancement: 9.20.2006 Remarks: 
0 - 5 ft bgs - difficult advancement 
5 - 10 ft bgs - easy advancement 

Equipment Used: Geoprobe 
Total Depth: 10 ft 
Water Table: Approximately 5' BGS 
Ground Surface Elev.: 5.87' (NAD88) 

Depth (ft) 
Sample I.D. and 

Requested Analyses 

Sample 
Interval 

(ft) 

Geologic 
Unit 

Material Description 
0 - 2.5 

SP-SM 

Dark Brown to Pale Brown and Grayish Brown f SAND 
and SILT (FILL), little gravel, darker brown areas have 
more silt, at ~2 ft organics and phragmites, moist. 

2.5 - 3.5 

SP 

Dark Grayish Brown f SAND, some pea-sized gravel, 
moist. 

3.5 - 4.5 AT-SB40-T-001 
T Metals/CN 

3 - 4 

SP 

Yellowish Brown f SAND, little gravel, trace c sand. 

4.5 - 5 AT-SB40-T-002 
T Metals/CN 

4 - 5 

SM 

Black SILTY SAND, trace gravel, wet. 

5 - 7 AT-SB40-T-003 
T Metals/CN 

AT-SB40-T-004 
T Metals/CN 

5 - 6 

6 - 7 SW 

Grayish Brown, m-c SAND, grades from m-vc, saturated. 

7 - 8 AT-SB40-T-005 
T Metals/CN 

7 - 8 

SP-SM 

Gray and Yellowish Brown f SAND and SILT, very dense, 
low moisture content, trace c sand. 

8 - 10 

SP-SM 

Pale brown f SAND, some silt, trace gravel, dense, moist. 

Analytical Legend 
CN Cyanide (total) 

T Metals Total Metals (Copper, Zinc, Lead, Chromium, 
Nickel, and Cadmium only) 



SOIL BORING LOG 
Project Name: Atlas Tack Superfund Site 
Project Number: 20173.009.103.2100 
Project Manager: Dave Abrahamson 
Location: 83 Pleasant Street, Fairhaven, MA 02719 
Soil Boring ID: SB41 
Logged By: A. Fuller 
Contractor: Geosearch 

Date of Advancement: 9.20.2006 Remarks: 
0 - 5 ft bgs - difficult advancement 
5 - 10 ft bgs - easy advancement 

Equipment Used: Geoprobe 
Total Depth: 10 ft 
Water Table: Approximately 5' BGS 
Ground Surface Elev.: 5.08' (NAD88) 

Depth (ft) 
Sample I.D. and 

Requested Analyses 

Sample 
Interval 

(ft) 

Geologic 
Unit 

Material Description 
0 - 4 

T Metals/CN 
AT-SB41-T-001 3 - 4 

OH/ 
SP-SM 

Misc material consisting of organics, brownish yellow m 
sand, very dark gray silty sand, and little gravel. 

4 - 5 AT-SB41-T-002 
T Metals/CN 

4 - 5 

SW 

Very dark gray f SAND, saturated. 

5 - 7.5 
AT-SB41-T-004 
AT-SB41-T-003 

T Metals/CN 

5 - 6 
6 - 7 SW 

Very Dark Gray to Black m-c well graded SAND (blacker 
in color towards bottom), wet. 

7.5 - 10 AT-SB41-T-005 
T Metals/CN 

7 - 8 

SP-SM 

Gray to Very Pale Brown f SAND, little silt and gravel, 
gray at top (~4 inches) and gravel at bottom (~2 inches), 
moist throughout, very dense, wetter in coarser intervals. 

Analytical Legend 
CN Cyanide (total) 

T Metals Total Metals (Copper, Zinc, Lead, Chromium, 
Nickel, and Cadmium only) 



SOIL BORING LOG 
Project Name: Atlas Tack Superfund Site 
Project Number: 20173.009.203.2100 
Project Manager: Dave Abrahamson 
Location: 83 Pleasant Street, Fairhaven, MA 02719 
Soil Boring ID: SB41 
Logged By: A. Klappholz 
Contractor: Geosearch 

Date of Advancement: 10.24.2006 Remarks: 
Equipment Used: Hollow-stem auger drill rig 
Total Depth: 13.5 ft 
Water Table: Approximately 5' BGS 
Ground Surface Elev.: 5.08' (NAD88) 

Depth (ft) 
Sample I.D. and 

Requested Analyses 

Sample 
Interval 

(ft) 

G
eo

lo
gi

c 
U

ni
t

SPT 
(Blows 

/ 6 
inches) 

Pe
ne

tr
at

io
n(

ft)
 

/R
ec

ov
er

y 
(ft

) 

Material Description 
8 - 10 AT-SB41-T-006 

AT-SB41-T-007 
CN 

8 - 9 
9 - 10 SM 

9 
9 
9 
10 

2.0/1.3 

(8 - 8.9) Reddish brown silty SAND, m-f sand, 
trace silt, saturated, loose. (8.9 - 9.3) Light brown 
silty SAND, f sand, little (-) silt, saturated, 
compact. 

10 - 12 AT-SB41-T-008 
AT-SB41-T-009 

CN 

10 - 11 
11 - 12 

SM 10 
12 
17 
19 

2.0/1.3 

(10-10.6) Same as above, with little subrounded 
gravel. (10.6 - 11.3) Dark reddish brown silty 
SAND, m-f sand, dense, wet, trace (-) silt, and 
some crushed weathered gneiss. 

SP 

12 - 14 
CN 

AT-SB41-T-010 12 - 13 

SP 

41 
70 for 5" 0.9/0.9 

Brown silty sand, same as above with more 
weathered gneiss. Refusal at 13.5 ft bgs. 

Analytical Legend 
CN Cyanide (total) 

T Metals Total Metals (Copper, Zinc, Lead, 
Chromium, Nickel, and Cadmium only) 



SOIL BORING LOG 
Project Name: Atlas Tack Superfund Site 
Project Number: 20173.009.103.2100 
Project Manager: Dave Abrahamson 
Location: 83 Pleasant Street, Fairhaven, MA 02719 
Soil Boring ID: SB42 
Logged By: A. Fuller 
Contractor: Geosearch 

Date of Advancement: 9.20.2006 Remarks: 
0 - 5 ft bgs - difficult advancement 
5 - 10 ft bgs - easy advancement 

Equipment Used: Geoprobe 
Total Depth: 10 ft 
Water Table: Approximately 5' BGS 
Ground Surface Elev.: 5.684' (NAD88) 

Depth (ft) 
Sample I.D. and 

Requested Analyses 

Sample 
Interval 

(ft) 

Geologic 
Unit 

Material Description 
0 - 1 

SP 

Brown to Dark Brown m-c SAND, moist, blue staining at 
the bottom. 

1 - 5 AT-SB42-T-001 
AT-SB42-T-002 

T Metals/CN 

3 - 4 
4 - 5 SM 

Black SILTY SAND, little gravel, saturated, maleable. 

5 - 7 
AT-SB42-T-004 
AT-SB42-T-003 

T Metals/CN 

5 - 6 
6 - 7 SM 

Same as above, some c sand. 

7 - 10 AT-SB42-T-005 
T Metals/CN 

7 - 8 

SP-SM 

Light Gray f SAND, some gravel and silt, very dense, wet, 
some areas of yellowish brown f sand. 

Analytical Legend 
CN Cyanide (total) 

T Metals Total Metals (Copper, Zinc, Lead, Chromium, 
Nickel, and Cadmium only) 



     

SOIL BORING LOG 
Project Name: Atlas Tack Superfund Site 
Project Number: 20173.009.103.2100 
Project Manager: Dave Abrahamson 
Location: 83 Pleasant Street, Fairhaven, MA 02719 
Soil Boring ID: SB43 
Logged By: A. Fuller 
Contractor: Geosearch 

Date of Advancement: 9.21.2006 Remarks: 
0 - 5 ft bgs - easy advancement 
5 - 10 ft bgs - easy advancement 

Equipment Used: Geoprobe 
Total Depth: 10 ft 
Water Table: Approximately 5' BGS 
Ground Surface Elev.: 4.592' (NAD88) 

Depth (ft) 
Sample I.D. and 

Requested Analyses 

Sample 
Interval 

(ft) 

Geologic 
Unit 

Material Description 
0 - 0.5 

OH 

Brown f SAND and SILT, little gravel, organic material, 
moist. 

0.5 - 5 

SP 

Yellowish Brown to Gray f-m SAND, little c sand, gravel at 
5 ft bgs, rock fragment at 1.5 ft bgs, royal blue staining at 
1 - 1.5 ft bgs, soil grades to gray at depths, moist 
throughout. 

5 - 7 
AT-SB43-T-002 
AT-SB43-T-001 

T Metals/CN 

5 - 6 
6 - 7 SP 

Same as above, pale brown color, moist. 

7 - 7.5 

AT-SB43-T-003 AT-
SB43-T-003D 
T Metals/CN 

7 - 8 

MH 

Black SILT, some f sand, organic material, high moisture 
content, soft, royal blue staining. 

7.5 - 10 

SP-SM 

Pale Brown f SAND and SILT, little gravel, very dense and 
compacted, staining on outside from above interval. 

Analytical Legend 
CN Cyanide (total) 

T Metals Total Metals (Copper, Zinc, Lead, Chromium, 
Nickel, and Cadmium only) 



SOIL BORING LOG 
Project Name: Atlas Tack Superfund Site 
Project Number: 20173.009.203.2100 
Project Manager: Dave Abrahamson 
Location: 83 Pleasant Street, Fairhaven, MA 02719 
Soil Boring ID: SB43 
Logged By: A. Klappholz 
Contractor: Geosearch 

Date of Advancement: 10.24.2006 Remarks: 
Equipment Used: Hollow-stem auger drill rig 
Total Depth: 11.5 ft 
Water Table: Approximately 5' BGS 
Ground Surface Elev.: 4.592' (NAD88) 

Depth (ft) 
Sample I.D. and 

Requested Analyses 

Sample 
Interval 

(ft) 

G
eo

lo
gi

c 
U

ni
t

SPT 
(Blows / 

6 
inches) 

Pe
ne

tr
at

io
n(

ft)
/R

ec
ov

er
y(

ft)

Material Description 
8 - 10 AT-SB43-P-004 

AT-SB43-P-005 
CN, T Metals (Cu) 

8 - 9 
9 - 10 SP 

10 
20 
31 
29 

2.0/1.2 

Brown SAND, m-f sand, little gneiss fragments 
(subangular), trace silt, dense, wet. 

10 - 12 
CN, T Metals (Cu) 

AT-SB43-P-006 10 - 11 

SP 

32 
50 for 5" 0.9/0.9 

Light brown SAND, m-f sand, trace f-m subangular 
gravel. Refusal at 11.5 ft bgs. 

Analytical Legend 
CN Cyanide (total) 

T Metals 
Total Metals (Copper, Zinc, Lead, 
Chromium, Nickel, and Cadmium 
only) 

T Metals (Cu) T Metals (Copper) 



SOIL BORING LOG 
Project Name: Atlas Tack Superfund Site 
Project Number: 20173.009.103.2100 
Project Manager: Dave Abrahamson 
Location: 83 Pleasant Street, Fairhaven, MA 02719 
Soil Boring ID: SB44 
Logged By: A. Fuller 
Contractor: Geosearch 

Date of Advancement: 9.20.2006 Remarks: 
0 - 5 ft bgs - difficult advancement 
5 - 10 ft bgs - difficult advancement 

Refusal at 8.5 ft bgs. 

Equipment Used: Geoprobe 
Total Depth: 8.5 ft 
Water Table: Approximately 5' BGS 
Ground Surface Elev.: 4.279' (NAD88) 

Depth (ft) 
Sample I.D. and 

Requested Analyses 

Sample 
Interval 

(ft) 

Geologic 
Unit 

Material Description 
0 - 5.5 

OH 

Dark Brown SILTY SAND, organic material. 

0.5 - 5 

SP 

Brown m-c SAND, some gravel, poorly sorted, wet, black 
band at bottom. 

5 - 6.5 
AT-SB44-T-002 
AT-SB44-T-001 

T Metals/CN 

5 - 6 
6 - 7 MH 

Royal blue stained SILT and f SAND, soft, high moisture 
content. 

6.5 - 7.5 AT-SB44-T-003 
T Metals/CN 

7 - 8 

SW 

Light Gray f SAND, blue staining on outer soil from above 
interval, moist. 

7.5 - 8.5 

SP-SM 

Yellowish Brown to Brown f SAND, some gravel, 
somewhat gray towards bottom. 

Analytical Legend 
CN Cyanide (total) 

T Metals Total Metals (Copper, Zinc, Lead, Chromium, 
Nickel, and Cadmium only) 



SOIL BORING LOG 
Project Name: Atlas Tack Superfund Site 
Project Number: 20173.009.103.2100 
Project Manager: Dave Abrahamson 
Location: 83 Pleasant Street, Fairhaven, MA 02719 
Soil Boring ID: SB44 
Logged By: A. Fuller 
Contractor: Geosearch 

Date of Advancement: 9.21.2006 Remarks: 
Readvanced to obtain samples from successive intervals 
below 7-8 ft bgs where royal blue staining was identified 
on first atte Refusal at 8.5 ft bgs. 

Equipment Used: Geoprobe 
Total Depth: 10 ft 
Water Table: Approximately 5' BGS 
Ground Surface Elev.: 4.279' (NAD88) 

Depth (ft) 
Sample I.D. and 

Requested Analyses 

Sample 
Interval 

(ft) 

Geologic 
Unit 

Material Description 
0 - 5 See previous boring description. 

5 - 7.5 

SW 

Brown m-c SAND, little f sand, uniform, wet. 

7.5 - 8 

SP-SM 

Dark royal blue c SAND, silt and f sand, high moisture 
content. 

8 - 10 

T Metals/CN 

AT-SB44-T-004 
AT-SB44-T-005 

8 - 9 
9 - 10 

SP-SM 

Pale Brown f SAND, some silt, little grave, very dense, dry 
and loose, some yellowish brown sand. 

Analytical Legend 
CN Cyanide (total) 

T Metals Total Metals (Copper, Zinc, Lead, Chromium, 
Nickel, and Cadmium only) 



SOIL BORING LOG 
Project Name: Atlas Tack Superfund Site 
Project Number: 20173.009.103.2100 
Project Manager: Dave Abrahamson 
Location: 83 Pleasant Street, Fairhaven, MA 02719 
Soil Boring ID: SB45 
Logged By: A. Fuller 
Contractor: Geosearch 

Date of Advancement: 9.20.2006 Remarks: 
0 - 5 ft bgs - difficult advancement 
5 - 10 ft bgs - easy advancement 

Equipment Used: Geoprobe 
Total Depth: 10 ft 
Water Table: Approximately 5' BGS 
Ground Surface Elev.: 4.875' (NAD88) 

Depth (ft) 
Sample I.D. and 

Requested Analyses 

Sample 
Interval 

(ft) 

Geologic 
Unit 

Material Description 
0 - 0.5 SP Yellowish Brown c SAND, some gravel, moist 

0.5 - 2.5 SP-SM Dark Brown to Black f SAND and SILT, trace gravel and 
organic material. 

2.5 - 3 

MH 

Dark Brown SILT, some f sand, maleable, wet. 

3 - 4 

SP-SM 

Gray f SAND and SILT, moist, dense. 

4 - 4.5 

MH 

Dark Brown SILT and f SAND, moist. 

4.5 - 5 

SP 

Gray f SAND. 

5 - 6.5 

SP-SM 

Dark Grayish Brown f-m SAND, some silt, little gravel, 
wet. 

6.5 - 8 
T Metals/CN 

AT-SB45-E-001 7 - 8 
SP 

Gray f SAND, trace c sand, dense, moist. 

8 - 10 AT-SB45-E-002 
AT-SB45-E-003 

AT-SB45-E-003D 
T Metals/CN 

8 - 9 
9 - 10 
9 - 10 SP-SM Pale Brown f SAND and SILT, very dense, crumbly dry, 

low moisture content, trace gravel. 

Analytical Legend 
CN Cyanide (total) 

T Metals Total Metals (Copper, Zinc, Lead, Chromium, 
Nickel, and Cadmium only) 



SOIL BORING LOG 
Project Name: Atlas Tack Superfund Site 
Project Number: 20173.009.103.2100 
Project Manager: Dave Abrahamson 
Location: 83 Pleasant Street, Fairhaven, MA 02719 
Soil Boring ID: SB46 
Logged By: A. Fuller 
Contractor: Geosearch 

Date of Advancement: 9.20.2006 Remarks: 
0 - 5 ft bgs - easy advancement 
5 - 10 ft bgs - easy advancement 

Equipment Used: Geoprobe 
Total Depth: 10 ft 
Water Table: Approximately 5' BGS 
Ground Surface Elev.: 5.25' (NAD88) 

Depth (ft) 
Sample I.D. and 

Requested Analyses 

Sample 
Interval 

(ft) 

Geologic 
Unit 

Material Description 
0 - 2 

SP-SM 

Brown f-c SAND (FILL), some silt and gravel, rock 
fragments, moist. 

2 - 4 

MH 

Black SILT and f SAND, wet, organic material present, 
small brick fragments. 

4 - 5 

SW-SM 

Gray f SAND and silt, little c sand. 

5 -7 

MH 

Black SILT and f SAND, organic material, saturated. 

7 - 10 

AT-SB46-E-003 
T Metals/CN 

AT-SB46-E-001 
AT-SB46-E-002 

7 - 8 
8 - 9 

9 - 10 SP-SM 

Light Olive Grey f SAND and SILT, some c sand and 
gravel, very dense. 

Analytical Legend 
CN Cyanide (total) 

T Metals Total Metals (Copper, Zinc, Lead, Chromium, 
Nickel, and Cadmium only) 



SOIL BORING LOG 
Project Name: Atlas Tack Superfund Site 
Project Number: 20173.009.103.2100 
Project Manager: Dave Abrahamson 
Location: 83 Pleasant Street, Fairhaven, MA 02719 
Soil Boring ID: SB47 
Logged By: A. Fuller 
Contractor: Geosearch 

Date of Advancement: 9.21.2006 Remarks: 
0 - 5 ft bgs - difficult advancement 
5 - 10 ft bgs - easy advancement 

Equipment Used: Geoprobe 
Total Depth: 10 ft 
Water Table: Approximately 5' BGS 
Ground Surface Elev.: 4.205' (NAD88) 

Depth (ft) 
Sample I.D. and 

Requested Analyses 

Sample 
Interval 

(ft) 

Geologic 
Unit 

Material Description 
0 - 5 

SP 

Brown to Pale Brown m SAND, uniform, wet throughout, 
rock and gravel present with little organic material at top 
0.5 ft bgs. 

5 - 7 

SP 

Same as above, some c sand at bottom, small section of 
bluish black silty sand at 6 ft bgs, soft and moist. 

7 - 10 

T Metals/CN 

AT-SB47-E-002 
AT-SB47-E-001 

AT-SB47-E-003 

7 - 8 
8 - 9 

9 - 10 
SM 

Black f SAND and SILT, some gravel, very dense, low 
moisture, blue staining from 7 - 8 ft bgs and pale brown 
from 8 - 10 ft bgs. 

Analytical Legend 
CN Cyanide (total) 

T Metals Total Metals (Copper, Zinc, Lead, Chromium, 
Nickel, and Cadmium only) 



SOIL BORING LOG 
Project Name: Atlas Tack Superfund Site 
Project Number: 20173.009.203.2100 
Project Manager: Dave Abrahamson 
Location: 83 Pleasant Street, Fairhaven, MA 02719 
Soil Boring ID: SB47 
Logged By: A. Klappholz 
Contractor: Geosearch 

Date of Advancement: 10.24.2006 Remarks: 
Equipment Used: Hollow-stem auger drill rig 
Total Depth: 13.9 ft 
Water Table: Approximately 5' BGS 
Ground Surface Elev.: 4.205' (NAD88) 

Depth (ft) 
Sample I.D. and 

Requested Analyses 

Sample 
Interval 

(ft) 
G

eo
lo

gi
c 

U
ni

t

SPT 
(Blows / 6 

inches) 

Pe
ne

tr
at

io
n(

ft)
/R

ec
ov

er
y 

(ft
)

Material Description 
10 - 12 AT-SB47-E-004 

AT-SB47-E-005 
CN 

10 - 11 
11 - 12 SP 

11 
14 
14 
26 

2.0/1.6 

Gray gravelly SAND, m-f little (-) 
subrounded gravel, trace silt, dense, 
saturated (TILL) 

12 - 14 
AT-SB47-E-007 

CN 

AT-SB47-E-006 12 - 13 
13 - 14 SP 

24 
43 
39 

50 to 4" 

1.5/1.3 

Same as above, with gneiss fragments 
and light brown to gray. Refusal at 
13.9' bgs. 

Analytical Legend 
CN Cyanide (total) 

T Metals Total Metals (Copper, Zinc, 
Lead, Chromium, Nickel, 
and Cadmium only) 



SOIL BORING LOG 
Project Name: Atlas Tack Superfund Site 
Project Number: 20173.009.103.2100 
Project Manager: Dave Abrahamson 
Location: 83 Pleasant Street, Fairhaven, MA 02719 
Soil Boring ID: SB48 
Logged By: A. Fuller 
Contractor: Geosearch 

Date of Advancement: 9.21.2006 Remarks: 
0 - 5 ft bgs - difficult advancement 
5 - 10 ft bgs - easy advancement 

Equipment Used: Geoprobe 
Total Depth: 10 ft 
Water Table: Approximately 5' BGS 
Ground Surface Elev.: 4.62' (NAD88) 

Depth (ft) 
Sample I.D. and 

Requested Analyses 

Sample 
Interval 

(ft) 

Geologic 
Unit 

Material Description 
0 - 3 

OH 

Dark brown organic material (phragmite roots), some silt 
and f sand. 

3 - 5 

SW 

Brown m SAND, little gravel, moist throughout, uniform. 

5 - 8 

AT-SB48-E-001 

T Metals/CN 

T Metals/CN 

AT-SB48-E-002 
AT-SB48-E-003 

7 - 8 

8 - 9 
9 - 10 

SW 

Same as above, some c sand. 

8 - 8.25 

MH 

Blue (dark) soft SILT and SAND, very moist and maleable. 

8.25 - 10 

MH 

Pale Brown f SAND and SILT, some gravel, very dense, 
moist on outside of sleeve, blue staining on outside of 
sleeve is dragged down to 8.5 ft bgs. 

Analytical Legend 
CN Cyanide (total) 

T Metals Total Metals (Copper, Zinc, Lead, Chromium, 
Nickel, and Cadmium only) 



SOIL BORING LOG 
Project Name: Atlas Tack Superfund Site 
Project Number: 20173.009.103.2100 
Project Manager: Dave Abrahamson 
Location: 83 Pleasant Street, Fairhaven, MA 02719 
Soil Boring ID: SB49 
Logged By: A. Fuller 
Contractor: Geosearch 

Date of Advancement: 9.20.2006 Remarks: 
0 - 5 ft bgs - easy advancement 
5 - 10 ft bgs - easy advancement 

Equipment Used: Geoprobe 
Total Depth: 10 ft 
Water Table: Approximately 5' BGS 
Ground Surface Elev.: 4.106' (NAD88) 

Depth (ft) 
Sample I.D. and 

Requested Analyses 

Sample 
Interval 

(ft) 

Geologic 
Unit 

Material Description 
0 - 2 

OH 

Dark Brown to Black f SAND and SILT, trace gravel, 
saturated, maleable. 

2 - 4 

SP 

Gray f SAND, little gravel, moist, rock fragments at 3.5 ft 
bgs. 

4 - 5 

SP-SM 

Light Gray f SAND and SILT, little gravel, moist. 

5 - 6 

SP 

Light Brownish Gray, m-c SAND, little gravel. 

6 - 7 SP-SM Very Pale Brown f SAND, little silt and gravel, moist, very 
dense. 

7 - 10 

T Metals/CN 

AT-SB49-E-001 
AT-SB49-E-002 
AT-SB49-E-003 

7 - 8 
8 - 9

 9 - 10 

SP-SM Light Gray f SAND, little silt and gravel, dense, moist, 
some large gravel pieces. 

Analytical Legend 
CN Cyanide (total) 

T Metals Total Metals (Copper, Zinc, Lead, Chromium, 
Nickel, and Cadmium only) 



SOIL BORING LOG 
Project Name: Atlas Tack Superfund Site 
Project Number: 20173.009.203.2100 
Project Manager: Dave Abrahamson 
Location: 83 Pleasant Street, Fairhaven, MA 02719 
Soil Boring ID: SB49 
Logged By: A. Klappholz 
Contractor: Geosearch 

Date of Advancement: 10.24.2006 Remarks: 
Jack stands not supporting rig in desired location due to 
soft sediment, location adjusted ~5 ft northwest. 
Rough drilling from 8 -10 ft bgs, auger refusal at bedrock. 
No samples collected since target depth was not achieved. 

Equipment Used: Hollow-stem auger drill rig 
Total Depth: 9.3 ft 
Water Table: Approximately 5' BGS 
Ground Surface Elev.: 4.106' (NAD88) 

Depth (ft) 
Sample I.D. and 

Requested Analyses 

Sample 
Interval 

(ft) 
G

eo
lo

gi
c 

U
ni

t

SPT 
(Blows / 

6 
inches) 

Pe
ne

tr
at

io
n(

ft)
 

/R
ec

ov
er

y 
(ft

) 

Material Description 
5 - 9.3 No samples collected TILL 

Analytical Legend 
CN Cyanide (total) 

T Metals 
Total Metals (Copper, Zinc, Lead, 
Chromium, Nickel, and Cadmium 
only) 



SOIL BORING LOG 
Project Name: Atlas Tack Superfund Site 
Project Number: 20173.009.103.2100 
Project Manager: Dave Abrahamson 
Location: 83 Pleasant Street, Fairhaven, MA 02719 
Soil Boring ID: SB50 
Logged By: A. Fuller 
Contractor: Geosearch 

Date of Advancement: 9.20.2006 Remarks: 
0 - 5 ft bgs - difficult advancement 
5 - 10 ft bgs - easy advancement 

Equipment Used: Geoprobe 
Total Depth: 10 ft 
Water Table: Approximately 5' BGS 
Ground Surface Elev.: 4.617' (NAD88) 

Depth (ft) 
Sample I.D. and 

Requested Analyses 

Sample 
Interval 

(ft) 

Geologic 
Unit 

Material Description 
0 - 2 

OH 

Brown organic and Gray to Black SILT and f SAND, little c 
sand. 

2 - 5 

SP-SM 

Grayish Brown f SAND, some silt, little c sand, wet, 
dense. 

5 - 6 

SP-SM 

Light Olive Gray f SAND, some silt, little gravel, dense. 

6 - 9 
AT-SB50-E-001 

T Metals/CN 
AT-SB50-E-002 

7 - 8 
8 - 9 SP-SM 

Yellowish brown f-m SAND, some gravel and silt, 
saturated. 

9 - 10 AT-SB50-E-002 
T Metals/CN 

9 - 10 SP-SM Light Yellowish brown f SAND, some silt, trace gravel, 
very dense, moist. 

Analytical Legend 
CN Cyanide (total) 

T Metals Total Metals (Copper, Zinc, Lead, Chromium, 
Nickel, and Cadmium only) 



SOIL BORING LOG 
Project Name: Atlas Tack Superfund Site 
Project Number: 20173.009.203.2100 
Project Manager: Dave Abrahamson 
Location: 83 Pleasant Street, Fairhaven, MA 02719 
Soil Boring ID: SB51 
Logged By: A. Klappholz 
Contractor: Geosearch 

Date of Advancement: 10.24.2006 Remarks: 
Equipment Used: Hollow-stem auger drill rig 
Total Depth: 14.4 ft 
Water Table: Approximately 5' BGS 
Ground Surface Elev.: 4.617' (NAD88) 

Depth (ft) 
Sample I.D. and 

Requested Analyses 

Sample 
Interval 

(ft) 

G
eo

lo
gi

c 
U

ni
t

SPT 
(Blows / 

6 
inches) 

Pe
ne

tr
at

io
n(

ft)
 

/R
ec

ov
er

y 
(ft

) 

Material Description 
5 - 5.8 

AT-SB51-P-001 
CN/T Metals 

5 - 7 SP 

3 
6 
10 
15 

2.0/1.3 

(5-5.8) Brown gravelly SAND, m-f 
subangular sand, trace silt and f gravel, 
compact, saturated. (5.8-6.3) Dark 
gray, same as above. 

7 - 9 

AT-SB51-P-002 7 - 9 

SM 

14 
20 
22 
23 

2.0/1.6 

Gray SAND, m-f sand, mostly f, trace (-
) silt, very dense, wet. (m grains 
subangular) (TILL) 

9 - 11 
CN/T Metals (Cu, Zn) 

AT-SB51-P-002D 7 - 9 

SP 

12 
30 
21 
25 

2.0/1.7 

(9-10.2) Gray SAND, m-f sand, trace 
(+) silt, trace (-) gravel, (gravel 
subangular) (TILL). (10.2-10.7) Same 
as above, brown. 

11 - 13 

SM 

22 
25 
47 

50 for 2" 

1.65/1.9 

Light brown well-rounded silty SAND, c-
f subangular sand, little silt, very dense, 
saturated, (TILL) 

13 - 15 SM 36 
50 for 3" 0.7/0.4 

Same as above (TILL). Refusal at 14.4 
ft bgs. 

Analytical Legend 
CN Cyanide (total) 

T Metals 
Total Metals (Copper, Zinc, Lead, 
Chromium, Nickel, and Cadmium 
only) 

T Metals (Cu, 
Zn) Total Metals (Copper and Zinc) 



SOIL BORING LOG 
Project Name: Atlas Tack Superfund Site 
Project Number: 20173.009.203.2100 
Project Manager: Dave Abrahamson 
Location: 83 Pleasant Street, Fairhaven, MA 02719 
Soil Boring ID: SB52 
Logged By: A. Klappholz 
Contractor: Geosearch 

Date of Advancement: 10.24.2006 Remarks: 
Equipment Used: Hollow-stem auger drill rig 
Total Depth: 10.5 ft 
Water Table: Approximately 5' BGS 
Ground Surface Elev.: 4.617' (NAD88) 

Depth (ft) 
Sample I.D. and 

Requested Analyses 

Sample 
Interval 

(ft) 

G
eo

lo
gi

c 
U

ni
t

SPT 
(Blows / 

6 
inches) 

Pe
ne

tr
at

io
n(

ft)
/R

ec
ov

er
y 

(ft
)

Material Description 
5 - 7 AT-SB52-P-001 

AT-SB52-P-001D 
CN/T Metals (Cu, Zn) 

5 - 7 

SP 

38 
21 
13 
20 

2.0/1.3 

Reddish brown m-f SAND, little unweathered 
gneiss fragments, dense, wet. 

7 - 9 AT-SB52-P-002 
CN/T Metals (Cu, Zn) 

7 - 9 

SP 

17 
25 
31 
39 

2.0/1.0 

Light brown SAND, f sand, with granitic gneiss 
rock fragments, very dense, moist. 

9 - 11 

SP 

21 
49 

72 for 4" 
1.4/0.5 

Light gray SAND, m-f mostly fine, trace (+) silt, 
trace (-) f subangular gravel, dense, wet. 
Refusal at 10.5 ft bgs. 

Analytical Legend 
CN Cyanide (total) 

T Metals 
Total Metals (Copper, Zinc, Lead, 
Chromium, Nickel, and Cadmium 
only) 

T Metals (Cu, Zn) Total Metals (Copper and Zinc) 
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Attachment 5
 

Field Guide for Mobilization Two
 

Lagoon Pre-Characterization
 

Atlas Tack Superfund Site
 

Fairhaven, MA
 

Soil Boring 
Sampling (ft 

bgs) 
End Sampling 

(ft bgs) Compounds Sample IDs Notes 
31 8 9 CN AT-SB31-P-002 

G.S. Elev 9 10 CN AT-SB31-P-003 
3.9 10 11 CN AT-SB31-P-004 

11 12 CN AT-SB31-P-005 Go to Refusal in 1-ft increments 
12 13 CN AT-SB31-P-006 
13 14 CN AT-SB31-P-007 
14 15 CN AT-SB31-P-008 

38 
G.S. Elev 

7.3 

6 
7 
8 

7 
8 
9 

CN, Cu, Cr, Cd, Pb, Ni, Zn 
CN, Cu, Cr, Cd, Pb, Ni, Zn 

CN, Zn, Cu 

AT-SB38-T-004 
AT-SB38-T-005 
AT-SB38-T-006 

41 8 9 CN AT-SB41-T-006 
G.S. Elev 9 10 CN AT-SB41-T-007 

5.1 10 11 CN AT-SB41-T-008 
11 12 CN AT-SB41-T-009 Go to Refusal in 1-ft increments 
12 13 CN AT-SB41-T-010 
13 14 CN AT-SB41-T-011 
14 15 CN AT-SB41-T-012 

43 8 9 CN, Cu AT-SB43-T-004 
G.S. Elev 9 10 CN, Cu AT-SB43-T-005 

4.6 10 11 CN, Cu AT-SB43-T-006 
11 12 CN, Cu AT-SB43-T-007 Go to Refusal in 1-ft increments 
12 13 CN, Cu AT-SB43-T-008 
13 14 CN, Cu AT-SB43-T-009 
14 15 CN, Cu AT-SB43-T-010 

47 10 11 CN AT-SB47-E-004 
G.S. Elev 11 12 CN AT-SB47-E-005 

4.2 12 13 CN AT-SB47-E-006 Go to Refusal in 1-ft increments 
13 14 CN AT-SB47-E-007 
14 15 CN AT-SB47-E-008 

49 10 11 CN AT-SB49-E-004 
G.S. Elev 11 12 CN AT-SB49-E-005 

4.1 12 13 CN AT-SB49-E-006 Go to Refusal in 1-ft increments 
13 14 CN AT-SB49-E-007 
14 15 CN AT-SB49-E-008 

51 5 7 Cu, Zn, CN AT-SB51-P-001 If time, south of SB31, start at 5 ft, 
7 9 Cu, Zn, CN AT-SB51-P-002 sample 2-ft increments to refusal, run 
7 9 Cu, Zn, CN AT-SB51-P-002D 5 to 7, 7 to 9, hold 9 ft run pending 

results 
52 5 7 Cu, Zn, CN AT-SB52-P-001 If time, south of SB49, start at 5 ft, 

7 9 Cu, Zn, CN AT-SB52-P-001D sample 2-ft increments to refusal, run
7 9 Cu, Zn, CN AT-SB52-P-002 5 to 7, 7 to 9, hold 9-ft run pending 

results 

Total No. of Samples = 34 
Total No. QC Samples = 2 Dups, MS/MSDs, rinsates 

ft bgs = feet below ground surface 
 

QC = quality control 
 

MS/MSD = matrix spike/matrix spike duplicate
 

ft = feet/foot 
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APPENDIX C 


FINAL RESTORATION PLAN 




Weston Solutions, Inc. 
1 Wall Street 
Manchester, New Hampshire 031 01 -1 501 
603-656-5400 Fax 603-656-5401 
www.westonso~utions.com 

2 May 2007 

Ms. Heather Sullivan, Project Manager 
U.S. Army Corps of Engineers, New England District 
696 Virginia Road 
Concord, MA 0 1742-275 1 Work Order No.: 201 73.009.103 

Reference: Phase I1 & I11 Remedial Action 
Atlas Tack Corporation Superfund Site, Fairhaven, Massachusetts 
Contract No. W912WJ-05-D-0009, Task Order 003 
DCN: AT03-043007-AAQP 

Subject: Final Restoration Plan for SWDA and Marsh and Creek Bed Areas 

Dear Ms. Sullivan: 

Weston Solutions, Inc. (WESTON@) is pleased to submit five (5) copies of the Final Restoration Plan 
for the Solid Waste and Debris Area and the Marsh and Creek Bed Areas located north of the hurricane 
barrier at the Atlas Tack Corporation Superfund Site located in Fairhaven, Massachusetts. This document 
has also been posted to the project ftp site and notification e-mails have been provided to the persons 
indicated in the distribution list below. 

The plan reflects revisions made based on: the responses received on the 02 February 2007 
Final Restoration Plan (redline version) as submitted to United States (U.S.) Arny Corps of Engineers, 
New England District, U.S. Environmental Protection Agency (EPA), and National Oceanic and 
Atmospheric Administration (NOAA) on 29 January 2007; the conference call held on 15 March 2007; 
comments received from NOAA on 15 March 2007; and contract negotiations held on 10 April 2007. 

Please do not hesitate to call me at (603) 656-5533 should you have any questions concerning this 
document. 

Sincerely, 

Project Manager 
Attachment 
cc: C. Turek, CENAE (1 copy) 

E. Stanley, USEPA (1 copy) 
J. Coyne, MassDEP (1 copy) 
J. Turek, NOAA (1 copy) 
K. Finkelstein, NOAA (1 copy) 
D. Abrahamson, WESTON (1 copy) 
E. Benton, WESTON (3 copies) 
B. Dubinski, WESTON (1 copy) 
T. Delano, WESTON (1 copy) 
DCNPF 

an employee-owned company 
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Final Restoration Plan 
Atlas Tack Corporation Superfund Site 
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1. INTRODUCTION 

Weston Solutions, Inc. (WESTON®) has prepared this Final Restoration Plan for the 

Solid Waste and Debris (SWD) Area and Marsh and Creek Bed Areas located north of the 

hurricane barrier at the Atlas Tack Corporation Superfund Site (Site) located in 

Fairhaven, Massachusetts (Figure 1). This Final Restoration Plan has been prepared for 

the United States (U.S.) Army Corps of Engineers, New England District (CENAE) 

under Contract No. W912WJ-05-D-0009. CENAE is executing the work under an 

Interagency Agreement with the U.S. Environmental Protection Agency (EPA), Region 1. 

1.1 RESTORATION GOALS AND OBJECTIVES 

In its Record of Decision (ROD) for the Site, EPA identified the following restoration goal: 

“Once the contamination is removed from the various site areas, each area will be 
regraded and revegetated to its original pre-contamination condition to the extent 
possible. Salt marsh areas that are excavated to remove contamination will be regraded 
and revegetated to the approximate original conditions of the areas remediated. Erosion 
protection will be provided in each area, as appropriate, to prevent bank scouring and 
erosion.” 

As stated in the CENAE Request for Proposal for Modification to Task Order No. 0003 to 

Contract No. W912WJ-05-D-0009, Phase II Remedial Action, Atlas Tack Corporation 

Superfund Site, Fairhaven, Massachusetts, Task 6 Site Restoration Plan:  

“The restoration plan will include backfilling and placement of clean soils to restore the 
land to its original (pre-1901) pre-fill contour onto the SWD Area, and restoration of the 
property consistent with the anticipated future use of this Area. If restoration to the 
original (before 1901) pre-fill contours is deemed impracticable, then restoration shall 
result in an ecologically valued land use. Reference Figure 4 of the ROD and the 
September 2004 Regrading Plan prepared by the Corps for information on approximate 
final contours of the Site. Any areas to be restored as marsh will be included in the 
Phase 3 effort.” 

Pre-1901 conditions can be generalized through assessment of existing vegetation communities 

on and surrounding the Site (see Appendix A). Landscape features south of the hurricane barrier 

can be used to determine the approximate location of vegetation communities prior to 1901. 
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However, there have been significant historic changes in land use on and adjacent to the Site, 

including the construction of a hurricane barrier in the mid-1960s which cuts through 

Boys Creek marsh. These events have altered hydrologic conditions in a manner which does not 

allow for the restoration of tidal marsh, freshwater wetlands, and other areas north of the 

hurricane barrier to pre-1901 or even pre-hurricane barrier conditions. As a result, much of the 

tidal marsh area is now dominated by common reed. Forested wetlands in the southwest corner 

of the Site and to the west of the Site are isolated, and surface water discharge from these areas is 

restricted. 

There have been a number of meetings, conference calls, emails, and review of the 

Draft Final Restoration Plan and conceptual restoration design drawings to finalize restoration 

activities following the excavation of contaminated soils from the Site in areas north of the 

hurricane dike. This includes the areas designated as the SWD Area and the Marsh and 

Creek Bed Areas (see Figure 2). The consensus has been to develop a restoration plan that 

focuses on constructing a combination of tidal and non-tidal wetlands that minimize 

Phragmites australis (common reed) habitat and the need for institutional controls. The outcome 

has been the development of two restoration alternatives discussed in detail in Section 2. 

A summary of the primary performance goals follows: 

1.	 Erosion protection to prevent bank scouring and erosion, and site sediment and soil 
stabilization. 

2.	 Invasive species management (primarily control of common reed). 

3.	 To the extent practicable, restoration of the salt marsh and other areas consistent with 
anticipated future use of the Site, and providing an equal ecologically valued land 
use, when compared to pre-1901 site characteristics. The vegetation 
community/habitat type goals are identified in Section 2. 
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2. RESTORATION ALTERNATIVES 

The following summary presents details on the two alternatives considered for restoration of the 

Site following excavation of contaminated soils in areas north of the hurricane dike 

(Figure C-1 in Appendix B shows the excavation areas). 

�	 Alternative 1 – CENAE developed a restoration plan with a focus on restoration of 
functional tidal marsh to the maximum extent possible while minimizing common 
reed habitat in tidal areas. The area would be graded to connect with the 
Commercial Area and land to the west associated with Tripp and Church Streets. The 
Corps Restoration Design Analysis report and plans are included in Appendix B. 

A concern for Alternative 1 is that much of the restored area, except for the lower 
(tidal marsh) elevations, would become prime habitat for common reed. Control of 
common reed would require significant, long-term institutional controls. 

�	 Alternative 2 – For this alternative the restoration plan constructs a combination of 
tidal salt marsh and non-tidal freshwater wetland in most of the SWD Area and 
remediated Marsh Area north of the hurricane barrier. In addition, the design attempts 
to minimize common reed habitat. Plans showing the design elements for this 
alternative are found in Appendix C. 

The following sections provide details of the proposed restoration alternatives. For comparison 

purposes when elevation data are presented for this Site, the conversion of elevation data from 

National Geodetic Vertical Datum (NGVD 29) to North American Vertical Datum (NAVD 88) 

is -0.83 feet (ft). 

2.1 ALTERNATIVE 1 – TIDAL WETLAND RESTORATION DESIGN 

CENAE evaluated tidal marsh areas north of the New Bedford hurricane barrier with a goal of 

restoring excavated marsh areas to functional tidal marsh to the maximum extent possible 

(see Appendix B for the report and conceptual plans). Evaluations included tidal hydrology 

(flood frequencies and tide levels north and south of the hurricane barrier), topographic survey, 

and estimates of interior area volume relationships. Using these results, an estimate of the area 

capable of supporting tidal marsh that exclude common reed was derived. 
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CENAE concluded the following: 1) the Site currently supports approximately 2.5 acres of 

salt marsh (the marsh is being flooded with salt water); 2) no alterations to the flow patterns of 

salt water are anticipated from remediation; and 3) a level of 3.2 ft NAVD 88 would be an 

appropriate design ocean tide level.   

Currently, there are 2.5 acres of salt marsh behind the Fairhaven dike. Out of those 2.5 acres, 

1.7 acres are to be excavated, and 0.8 acres of marsh are to be left in place undisturbed. Since, 

2.5 acres of new marsh area are to be created, the final total acreage of marsh will be 3.3 acres. 

This will result in a net gain of 0.8 acres of marsh behind the dike. 

Based upon the calculated amount of salt water entering the marsh and water flow over the 

marsh, it was determined that a combination of mostly high marsh and upland areas would 

provide the most marsh area (approximately 3.3 acres of salt marsh).  

Prediction of vegetation types to be restored and estimation of target elevations for the marsh 

surface are based on existing elevations (Table 2-1). These elevations have been used to design 

and predict specific marsh areas in the restored marsh. 

Table 2-1 

Existing Marsh Elevations 

Marsh type Dominant Plant Elevation (NAVD 88) 

Low salt marsh Spartina alterniflora 0.0 – 1.6 ft 

High salt marsh Spartina patens 1.7 – 2.6 ft 

Phragmites/salt marsh mix Phragmites australis 2.7 – 3.2+ ft 

NAVD = North American Vertical Datum
 
ft = feet 


The excavated area west of Boys Creek would be graded to create a combination of freshwater 

wetlands and uplands as you proceed east to west from Boys Creek towards the 

Commercial Area and Tripp Street. Similar grading and habitat construction would occur for 

areas excavated north and east of Boys Creek. 
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A concern for Alternative 1 is that much of the restored area, except for the lower (tidal marsh) 

elevations, would become prime habitat for common reed. Control of common reed would 

require significant, long-term institutional controls. 

2.2 	 ALTERNATIVE 2 – MAXIMIZE WETLANDS (TIDAL AND NON-TIDAL) AND 
MINIMIZE COMMON REED HABITAT 

Under this alternative, the design focus is to construct wetlands that minimize common reed 

habitat and do not require intensive management. The design focus consists of two wetland 

systems, tidal and non-tidal freshwater, separated by a berm (Appendix C). East of the berm 

would be tidal wetlands associated with Boys Creek. CENAE’s restoration plan (Appendix B) 

would be used to establish tidal marsh in this area. The area west of the berm would be 

excavated to depths sufficient to provide up to 2 ft of standing water for prolonged periods 

during the growing season to minimize common reed habitat and provide habitat for desirable 

wetland species (e.g., buttonbush, willow, bulrush). Two spillway/outlet structures are spaced 

along the berm to maintain water elevations and to convey water from the freshwater wetland. 

The spillways will transition into 2 ft wide channels to convey water from the freshwater wetland 

directly into Boys Creek during high flow periods. 

The following summarizes the predicted vegetation community/habitat types as you proceed 

from Boys Creek west towards the Commercial Area. Refer to the plans provided in Appendix C 

for restoration plan drawings and details. This includes existing and final grades, habitat types, 

and cross sections and details regarding dike construction and predicted surface water elevations 

in emergent wetland areas. Appendix D provides information on planting each vegetation 

community/habitat type, including plant species list, quantities, and installation guidance. 

Appendix E contains a Draft Wetland Restoration Cost Comparison for the two restoration 

alternatives that was prepared and submitted to CENAE on 12 January 2007. The Final 

Alternative 2 costs were submitted to CENAE on 24 April 2007.  
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Tidal Marsh (East to West from Boys Creek) 

1.	 Boys Creek/open water area below elevation 0.0 ft NAVD 88. 

2.	 Low Marsh areas between elevations 0.0 to 1.6 ft NAVD 88. This area is limited to 
locations adjacent to Boys Creek and extends from the hurricane barrier north to 
where Boys Creek turns towards the west. It will be planted with 2-inch plugs of 
saltmarsh cordgrass. The banks of Boys Creek will be protected by a biodegradable 
erosion control blanket (ECB). 

3.	 High Marsh area between elevations 1.7 to 2.6 ft NAVD 88 designed to exclude 
common reed. This would extend from the edge of the low marsh area to the base of 
the freshwater wetland berm. The area would be planted with 2-inch plugs of salt hay, 
seashore saltgrass, and saltmeadow rush. Two spillway channels located within the 
high marsh area will extend from the freshwater wetland berm east to Boys Creek. 
The channels will be lined with a 2-year biodegradable erosion control fabric and 
plugs will be installed accordingly. 

Freshwater Wetland 

1.	 Freshwater Wetland Berm – At the edge of the high marsh areas and proceeding north 
and west along Boys Creek, a berm will be constructed to pond surface and 
groundwater to create a freshwater emergent wetland to the west. The berm will be 
lined with a temporary erosion control fabric and planted with shrub species 
(bayberry and marsh elder). A seed mix, which includes switchgrass 
(Panicum virgatum), will be spread on the berm (see Appendix D for details). The 
shrub habitat in combination with the seed mix will reduce the potential for 
colonization by common reed. The berm will be constructed to elevation 4.7 ft 
NAVD 88 and have two spillways at elevation 3.5 ft NAVD 88 to allow water to flow 
to and from Boys Creek during storm events, etc. The spillways which extend out 
from the berm into the High Marsh area will be lined with a 2-year biodegradable 
erosion control fabric. The erosion control fabric will minimize erosion of the 
spillway. 

2.	 Emergent Wetland – West of the wetland berm, an area of freshwater emergent 
wetland designed to have up to 2 ft of standing water for prolonged periods of the 
growing season will be constructed. Soil surface elevations over most of the area 
would range from 0.7 to 1.7 ft NAVD 88 with at least 70% of the area at 1.2 ft 
NAVD 88. The targeted elevation for the emergent wetland is 1.2 ft 
NAVD 88 +/- 2 inches. The area will be planted with species capable of growing for 
extended periods in up to 2 ft of standing water. Examples include buttonbush shrubs, 
spatterdock, smartweed, pickerelweed, duck potato, bulrushes, giant bur-reed 
herbaceous species, and willow trees. In addition, a total of eleven (11) small wetland 
islands will be interspersed throughout this area and will be constructed of a 
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combination of clean soil mixed with available tree stumps and other woody debris 
remaining from clearing the SWD Area. The islands will range in elevation from 
1.2 – 4.0 NAVD 88, comprise a total of 7% of the area within the emergent wetland 
footprint, and have slopes of 3H:1V.  The islands will be planted with desirable 
shrub, tree, and herbaceous species.  This includes pepperbush, winterberry, and 
elderberry shrubs, red maple, green ash, black gum, and white oak trees, and sedge, 
manna, soft rush, cutgrass, and spatterdock herbaceous species. 

3.	 Wetland/Upland Transition to Commercial Area – These areas are located between 
the freshwater emergent wetland area to the east and higher elevations to the west. 
These areas will be constructed at relatively steep slopes (2H:1V slope) extending 
from the base of the freshwater wetland area to elevations of 5.2 ft NAVD 88 or 
greater and tie into existing elevations on adjacent areas. The goal is to minimize 
common reed habitat and plant the slopes with a vegetative cover (woody species and 
seed mix of desirable wetland and upland species) that could exclude common reed. 

4.	 Upland Area – Several upland areas are proposed throughout the site. This includes 
the upland area between the northern limit of the transitional upland and Tripp Street, 
the upland area between the western perimeter of the freshwater emergent wetland 
limit and the commercial area, and the upland area between the southwest perimeter 
of the freshwater emergent wetland and the north side of the Hurricane Dike. These 
areas will be constructed with slopes between 2 to 4% and will decrease in elevation 
as the upland approaches the adjacent freshwater emergent wetland and the 
transitional uplands. Vegetative cover will consist of a native upland mix consisting 
of deertongue, switchgrass, and broom sedge species. 

2.2.1 Assumptions in Alternative 2 Restoration Design 

The following assumptions were used to develop the Alternative 2 Restoration Plan: 

1.	 CENAE design was used to establish the tidal marsh portion of the restoration plan on 
either side of Boys Creek (see Appendix B). 

2.	 Water table elevations obtained from remedial investigations in 1991 and 1992 have 
not changed since these investigations were conducted [Roy F. Weston, Inc. 
(RFW), 1995]. 

3.	 Surface water discharge into the freshwater wetlands will primarily be limited to the 
Commercial Area. Freshwater wetlands located west of the restoration area south of 
the Site and north of the hurricane barrier appear to be isolated with no surface 
discharge into the SWD or Commercial Area. Stormwater flows from Church Street 
and adjacent areas discharge into these wetlands. There will be groundwater flow 
from these wetlands east into the restoration area. 
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4.	 The predicted elevation for standing water in the restoration design following the 
completion of excavation and restoration activities is approximate based on the 
following: 

-	 Groundwater contour elevations ranged from 3.2 to 6.2 ft NAVD 88 proceeding 
east to west in the freshwater emergent wetland restoration area using April 1992 
water table monitoring results (RFW, 1995). 

-	 Groundwater contour elevations ranged from 2.2 to 4.2 ft NAVD 88 proceeding 
east to west in the freshwater emergent wetland restoration area using June and 
July 1991 water table monitoring results (RFW, 1995). 

-	 Surface water input during storm events which will increase standing water 
depths in the restoration area. 

-	 An estimated average standing water elevation for the freshwater emergent 
wetland restoration area as proposed is 3.2 ft NAVD 88 based on the groundwater 
measurements and contouring in 1991 and 1992 (RFW, 1995). The proposed 
ground surface elevation within the freshwater emergent wetland area ranges from 
0.7 to 1.7 ft NAVD 88, with the majority of this area to be at approximately 
1.2 ft NAVD 88. The spillway elevation from the freshwater emergent wetlands 
area to Boys Creek is at 3.5 ft NAVD 88. The range of standing water depths 
during significant portions of the growing season (e.g., spring and early summer) 
will be from 1.8 to 2.8 ft NAVD 88, and less during the middle and end of the 
growing season with normal precipitation. 

-	 Final grades for the freshwater wetland incorporate observations made in the 
southwest portion of the SWD Area where soil excavation has occurred. This 
allowed for direct observation of elevations of saturated soils as well as 
groundwater seeps and direction of flow. In addition, spot elevation data 
regarding surface water elevations was collected. These observations and data 
further confirm the assumptions used to predict surface water elevations in the 
freshwater emergent wetland area following restoration. 

-	 The spillways were designed based on a 20 acre surface drainage area for the Site. 
Using an adjusted Curve Number of 82 and Win TR-55 software, a peak flow of 
53.51 cubic feet per second was generated. This value correlates to the 25-year, 
24-hr storm event allowing both 12-foot (ft) wide spillways to safely pass 1-ft of 
head. The spillways, spillway transition areas, and channels will be lined with an 
ECB since the ECB allows for higher full channel flows (vs. rip-rap). Additional 
modeling has not been performed based on precipitation events, tidal flows, creek 
discharge, or lunar cycles. Spillway design assumptions and calculations are 
included in Appendix F for informational purposes. 

5. 	 There are no concerns regarding increased flooding potentially impacting residential 
areas and businesses surrounding the Site. The restoration elevations are lower than 
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the existing grades, and the berm spillways are at elevations similar to existing 
grades. 

2.2.2 Other Restoration Design Considerations 

1.	 Exposed soil in the excavated southwest portion of the SWD Area indicated a 
consistent sandy/sandy loam composition with interspersed gravel. There is also 
existing backfill material (primarily sand) placed to provide construction equipment 
access to the excavation area. This material will be graded into the existing cut areas 
when excavation activities are complete and will add a couple of inches to the 
existing elevation. These soils could be suitable for planting through a combination of 
deconsolidating the surface layer to a depth of 4 to 6 inches and adding amendments 
(e.g., fertilizer, lime, organic). Reuse of on-site soils shall meet the minimum 
specification requirements unless approved otherwise by CENAE. 

2.	 Depending on the concentrations of contaminants of concern in the soils remaining 
following excavation, there may be limitations on excavation depths as well as 
backfill requirements. This could result in modification of the restoration design. 

3.	 Erosion and sedimentation controls in place during existing Phase II and III 
remediation, (i.e., silt fence, hay bales, rip-rap, etc.) combined with additional 
controls installed as a result of the proposed wetlands restoration activities, 
(i.e., temporary and permanent erosion controls) shall be installed and/or maintained 
so as to minimize erosion while promoting establishment of turf and wetland 
plantings. 

4.	 Unless otherwise noted, planting density should be at 10 ft spacing (436 per acre) for 
trees, 6 ft spacing for shrubs (1,210 per acre), and 3 ft spacing (4,840 per acre) for 
herbaceous species. Seed application rates will vary depending on the selected 
species. See Appendix D for information on plantings in specified community types. 

5.	 Boys Creek/Low Marsh - Following the completion of excavation and grading, the 
banks of Boys Creek from the hurricane dike to the point where the creek turns west 
will be stabilized using a biodegradable erosion blanket. Two-inch plugs of salt marsh 
cordgrass will be placed in the low marsh zone along both sides of Boys Creek. 

6.	 High Marsh - High marsh areas will be planted in 20 randomly placed cells, each 
approximately 225 square feet (ft2). Ten cells shall be planted with the designated 
seed mix at a rate of 15 pounds/acre. The remaining ten cells shall be planted with 
2-inch plugs at 1 ft spacing (225 plants per cell). In the event seeds are not available, 
all 20 cells will receive plugs at the designated rate. It is anticipated that there will be 
recruitment of tidal wetland vegetation from adjacent salt marsh areas. 
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7.	 Corps Restoration Design North and East of Boys Creek - There are areas of soil 
excavation located to the north and east of Boys Creek, but outside of CENAE’s 
proposed marsh restoration footprint (Appendix C). One is located north of 
Boys Creek and is dominated primarily by common reed, with scattered marsh elder 
shrubs. The second area is located in the southeast corner of the Site adjacent to the 
hurricane dike and Egypt Road. Common reed is a dominant species in this area. The 
final grading plan will likely result in a transition from wetland to upland in both 
areas, similar to existing conditions, as you proceed upgradient from Boys Creek. It is 
proposed to place a wetland and upland herbaceous seed mixture to provide a quick 
cover to stabilize exposed soils. Some individuals of marsh elder can also be planted.  

8.	 All restoration activities will implement best management practices presently in use 
for remediation at the Site. 

9.	 The monitoring and Operations & Maintenance (O&M) program established for the 
Site following remediation and restoration includes the assessment for invasive 
species and corrective actions (e.g., herbicide controls). 
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3. LONG-TERM SUSTAINABILITY OF THE PROPOSED RESTORATION 

The planned restoration for the Site is designed to promote the establishment of desirable habitat 

(primarily functional tidal marsh and freshwater wetland) with limited O&M costs. The 

construction of functional vegetation/habitat community types designed to exclude common reed 

to the extent practicable has been a primary goal. The Boys Creek tidal marsh restoration 

component is designed to provide habitat for a high marsh system dominated by desirable high 

marsh species (e.g., salt hay, seashore saltgrass, and saltmeadow rush). Surface elevations 

suitable for the establishment of common reed in tidal areas are excluded from the design to the 

extent possible given the restrictions imposed by the culvert under the hurricane dike 

(Appendix B). The freshwater emergent wetland is designed to promote the establishment of a 

hydrologic regime with seasonal surface water depths suitable for the establishment of a viable 

wetland community that excludes common reed. The scattered wetland islands will be used to 

establish tree and shrub species that can exclude common reed and provide habitat diversity. The 

transition from wetland areas to uplands in areas surrounding the freshwater emergent wetland is 

minimized to once again limit common reed habitat in the restoration area (Appendix C). 

The goal of monitoring and O&M will be to meet qualitative and quantitative performance 

standards developed to ensure that restoration objectives are met. In general, this includes 

meeting performance goals for: 

1.	 Erosion protection to prevent bank scouring and erosion, and provide site sediment 
and soil stabilization. 

2.	 Invasive species management (primarily control of common reed). 

3.	 To the extent practicable, restoration of salt marsh and other areas consistent with 
anticipated future use of the Site, and providing an equal ecologically valued land 
use, when compared to pre-1901 site characteristics. The vegetation 
community/habitat type goals have been identified in Section 2. 

3.1 MONITORING AND O&M PROGRAM 

To ensure a successful restoration that meets the project goals and objectives requires an active 

monitoring program and O&M to maintain the restoration area, including the control of invasive 
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species, and to provide for the establishment of the desired habitat types. Monitoring and O&M 

of the restoration area for a minimum of 5 years following the completion of restoration is 

suggested for better ensuring restoration performance. It is anticipated that monitoring and O&M 

will be performed by CENAE for the first year and monitoring and O&M for the second through 

fifth year will be performed by MassDEP. However, an adaptive management approach should 

be undertaken to achieve the restoration goals and objectives. 

Monitoring will consist of two components. First, regular visits (at least monthly during the first 

growing season following restoration) will be made to conduct qualitative assessment of the 

restoration area (overall site conditions, plant condition and survival, cover, potential animal 

grazing, photographic documentation). Second, quantitative assessments will be conducted 

during the peak of each growing season (1 August through 15 September) at permanent wetland 

monitoring stations established in each habitat type, including both restoration and reference 

marsh areas. Each vegetation community/habitat type will be monitored to assess performance of 

the restoration areas and the need for institutional controls (e.g., management of invasive 

species), if necessary. 

The monitoring program will focus on assessing vegetation since the tidal marsh and freshwater 

emergent wetland areas are assumed to have standing water or saturation at or near the soil 

surface year-round. Monitoring hydrologic conditions will consist of measuring water depth 

(surface water, free water and saturation in augered soil borings) adjacent to quadrats during 

site visits for quantitative monitoring each year. Characterization of soils is not proposed for this 

program at this time. 

For both qualitative and quantitative monitoring events, general observations on the restoration 

and reference wetlands should be documented, and photographs taken at permanent stations and 

other applicable locations as appropriate. In addition, the general health of the restored areas, 

observed wildlife and/or grazing impacts, stabilization of soils and sediments, and vegetation 

cover and plant diversity shall be noted. The location and extent of common reed and other 

potentially invasive species will be assessed to determine if these species have established within 

or are encroaching into the restoration area. 
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The locations for all sample stations, including the control (reference) wetland areas, will be 

mutually agreed upon by participating agencies and stakeholders. Permanent sample stations 

shall be selected in the field and the location surveyed using a Global Positioning System (GPS). 

Each sample station, including a location for photographic documentation, shall be marked with 

stakes or other permanent markers. The estimated quadrat (3.28 ft2) numbers per habitat type are: 

Reference Tidal – Girls Creek (10 each for low and high marsh) 20 

Reference Freshwater Emergent Wetland (location to be determined) 20 

Restoration Area 

Tidal (10 each for low marsh, high marsh – unvegetated, seed and plug area) 40 

 Wetland Berm 10 

 Freshwater Emergent Wetland 20 

 Islands 10 

 Wetland/Upland Transition 10 

Total Number of Quadrats 130 

Herbaceous quadrats established in the emergent wetland area should include areas planted with 

plugs. For each quadrat established in these areas, the number of plugs planted within each 

quadrat should be recorded. 

In addition, transects will be established within habitat types planted with woody species to 

assess the survival of planted trees and shrubs. 

3.1.1 Monitoring Program 

The following is a proposed monitoring program to be implemented following restoration. Data 

would be collected as follows. 
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Qualitative Assessments 

During each monitoring event qualitative assessments of the entire Site should be conducted. The 

Site should be traversed on foot or Jon-boat and site conditions documented using photographs, 

notes, and as appropriate, GPS. At a minimum, the following assessments should be included: 

�	 Stability of soils and sediments. Observations should be made regarding areas where 
erosion/scouring, slumping channel banks, etc. is occurring and corrective actions 
may be necessary. 

�	 General assessment of the overall Site and each habitat type. Observations on 
vegetative cover, invasive species, hydrologic conditions, wildlife use, functional 
attributes. 

�	 Photographs of each wetland restoration area should be taken during each site visit at 
permanent photo stations. Documentation of the overall site condition, including each 
habitat type. 

Monitoring should occur in both restoration and reference areas. For the tidal marsh, Girls Creek 

can serve as a reference area. A nearby reference freshwater emergent marsh will be located for 

monitoring purposes. 

Quantitative Assessments (August-September) 

A quantitative assessment of restoration areas and reference areas will be conducted during the 

peak of the growing season in August-September. In addition to qualitative assessments 

(see above), detailed data collection shall occur in established quadrats and transects following 

the guidelines outlined below. Photographic documentation of select quadrats and transects from 

permanent stations will be a component of this program. In addition, a qualitative functional 

assessment of the restoration area will be conducted utilizing the Highway Methodology 

approach (CENAE, 1999). 
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Fairhaven, Massachusetts 

Vegetation 

�	 Percent cover, using the Braun-Blanquet method, of each plant species within 
designated 3.2-ft2 quadrats. 

�	 In quadrats containing planted plugs of herbaceous species, the number of live 
plants/plugs should be counted to determine percent survival. 

�	 Tree/shrub transects - For each habitat type, assess, to the extent practical, all planted 
saplings and up to 100 shrubs by walking transects paralleling the border of habitat 
types (e.g., wetland berm and wetland/upland transition area). In addition, assess all 
planted saplings and shrubs on five of the ten islands. For each surveyed woody plant, 
note survival/death, general condition, and evidence of growth. In addition, note 
recruitment of additional woody plants and species, etc. along each transect. 

Plants are identified, when feasible, to genus and species using appropriate plant taxonomic keys 

for the region. Generally, for each monitoring period some plants may not be identifiable to 

genus and species because of a lack of flowering structures and the time of year during which the 

survey was conducted. 

Soils/Sediments 

Soil and sediment characterization is not proposed. The majority of the restoration area will 

consist of a combination of tidal marsh and fresh water emergent wetlands containing standing 

water or saturation at or near the soil surface for most of the year. 

Hydrologic Conditions 

Observations of hydrologic conditions will be made for each monitoring station. Observation of 

hydrologic conditions include documentation of standing water and free water and saturation in 

soil borings, as well as hydrologic indicators such as water-stained leaves, drainage patterns, and 

soil characteristics. 

Functional Assessment 

The CENAE Regulatory Program has developed the Highway Methodology to assess wetland 

functions and values to provide an integrated planning process for wetland mitigation projects 
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(CENAE 1999). The methodology relies on a descriptive or qualitative approach to assessing 

wetland functions and values. 

The Highway Methodology assesses a total of thirteen (13) functions and values. The list 

includes eight functions and five values. Functions are “self-sustaining properties of a wetland 

ecosystem that exist in the absence of society.” Values are “benefits that derive from either one 

or more functions and the physical characteristics associated with a wetland.” The following list 

identifies the 13 wetland function and values that may be considered in the assessment: 

Wetland Functions: 

� Ground water recharge/discharge 
� Floodflow alteration 
� Fish and shellfish habitat 
� Sediment/toxicant/pathogen retention 
� Nutrient removal/retention/transformation 
� Product export 
� Sediment/shoreline stabilization 
� Wildlife habitat 

Wetland Values: 

� Recreation (consumptive and non-consumptive) 
� Educational/scientific value 
� Uniqueness/heritage 
� Visual quality/aesthetics 
� Threatened or endangered species habitat 

The assessment method will be utilized in annual quantitative assessment monitoring events and 

incorporated into the annual monitoring report if approved. The results can be compared to a 

previous functional assessment of the restoration area using the Highway Methodology 

conducted in 2001 (RFW, 2001b). 

Reports 

Reports will be prepared following each monitoring event. Representative site photographs will 

be a component of each report. General observations on the restoration wetlands and adjacent 

areas will be noted. 
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Progress reports will be prepared following each site visit and should, at a minimum, include: 

�	 Inventory, as applicable, the surviving plant species and percent cover. 

�	 Information describing the function/value of the site at the time of inspection. 

�	 Representative photographs of the restoration site and a map indicating the location 
and direction of photographs. 

�	 If necessary, a written plan to correct any deficiencies identified during the 
monitoring phase. 

Annual reports will provide more detailed information regarding species composition, estimates of 

percent cover, and estimates of survival of planted trees and shrubs. The end of growing season 

report will include data on species composition, survival rates, and percent cover relative to 

determine the approximate cover of herbaceous vegetation and survival of planted trees and shrubs. 

The same reporting format should be followed in subsequent years within the O&M period. 

Invasive Plant Species Survey and Control 

The monitoring program will include identifying and mapping areas of common reed 

(Phragmites australis) and other potentially invasive species [e.g., purple loosestrife 

(Lythrum salicaria), reed canarygrass (Phalaris arundinacea) and Japanese knotweed 

(Fallopia japonica)] in or adjacent to restored areas. When feasible, during periodic monitoring 

events, invasive plants will be removed by hand or manually with a shovel to remove roots when 

encountered. In some instances, it may be necessary for a licensed specialist to apply an 

herbicide (e.g., Rodeo) to control invasives. Invasive plant monitoring and control is included for 

the first year following acceptance of planting (up to 2 applications). However, it is 

recommended that annual follow-up visits be performed to ensure establishment of desired 

species. 

Vegetation Community/Habitat Type Performance Goals 

Performance standards for the restoration areas will include the establishment of a 

self-producing and sustaining native vegetation community. For herbaceous vegetation 
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(seed or other source), an 85% cover is a recommended goal over the 5-year O&M period. In 

addition, an 85% survival of planted trees and shrubs is the goal over the 5-year O&M period. 

Should these survival rates not be achieved, additional planting may be required to achieve a 

minimum percent cover. Contractors selected to plant restored areas shall be required to guarantee 

the survival of planted trees and shrubs and establishment of herbaceous cover in restored areas for 

at least 1 year following completion and acceptance of the plantings. The final performance 

standards may vary depending on the planting design selected. 
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1. SITE HISTORY AND LAND USE 

The Site is located at 83 Pleasant Street, Fairhaven, Bristol County, Massachusetts. The Site was 

a former industrial manufacturing facility whose soils, sediments, groundwater, and surface 

water are contaminated with heavy metals, volatile organic compounds, and other contaminants. 

The Site’s wetlands contain wastes from the former manufacturing processes and are also 

contaminated. 

The Site includes the entire Atlas Tack Corp. property (owned by the Atlas Tack Corp.), a 4-acre 

commercial and industrial debris dump at the end of Church Street on the Hathaway Braley 

Wharf Company property, a Fill Area containing materials associated with Atlas Tack 

operations, and a portion of Boys Creek and its tidal marsh (Figure 2). It is located in primarily 

residential area with undeveloped land and a tidal marsh (Girls Creek) bordering the back of the 

property to the east. The Fairhaven hurricane barrier, constructed in the mid-1960s, cuts through 

the tidal marsh. 

For the purpose of this assessment the area has been identified as the portion of the site landward 

(north) of the hurricane barrier, west of Egypt Road, south of the bike path (fence line), and east 

of Church Street. The study area contains two landfills (Figure 2).The southwest portion of the 

Site is forested, the Fill Area and northeast corner of the site are a mixture of upland field and 

scrub/shrub areas. The remainder of the Site is primarily emergent wetland, the majority of 

which is considered tidal. Boys Creek traverses the Site, entering the Site at the northwest corner 

and exiting at the south central border via a culvert under the hurricane barrier. The Site totals 

12.7 acres. 

Land use adjacent to the Site consists of a bike path, residential, commercial, and undeveloped 

land to the north, undeveloped land east of Egypt Road, a salt marsh south of the hurricane 

barrier, deciduous forested wetlands to the southwest, and the former Atlas Tack buildings 

northwest of the Site. 

Between 1901 and 1985 the Atlas Tack Corporation manufactured wire tacks, steel nails, rivets, 

bolts, and similar items at the Site. The facility's operation included electroplating, acid-washing, 

enameling, and painting. From at least the early 1940s to the 1970s, process wastes containing 
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acids, metals, and solvents were discharged into floor drains within the main building to a 

lagoon. The lagoon in turn overflowed to the Marsh Area. As a result, some of these chemicals 

have migrated to wetland areas of the Site. In the ROD, the contaminants of concern identified 

for the Marsh Area were metals (including cadmium, copper, and zinc), cyanide, and toluene. 

Results of the ecological risk assessment indicate that contaminant levels in the Boys Creek 

Marsh Area are sufficiently elevated to pose a substantial risk: to aquatic organisms due to 

chemicals in surface water; to aquatic benthic and epibenthic organisms due to contaminants in 

sediments; to the great blue heron due to contaminants in fish; and to the black duck due to 

contaminants in shellfish. 

In the ROD, EPA established cleanup levels for contaminated media, including soil, sediment, 

groundwater, and surface water. Cleanup levels were established for cadmium, copper, zinc, and 

cyanide in the Boys Creek Marsh and Creek Bed sediment (Table 14, EPA, 2000). One set of 

cleanup levels applies to soil and sediment within 2 feet (ft) of the surface, and a second set of 

levels applies to soil greater than 2 ft below ground surface (bgs) and sediment greater than 2 ft 

below the sediment-water interface. The ROD also includes cleanup levels for metals 

(including copper, zinc, and lead) and cyanide in upland soils, with separate goals for soils up to 

2 ft bgs, and soils greater than 2 ft bgs. 

2. SITE CHARACTERISTICS 

2.1 SITE TOPOGRAPHY 

The highest elevations are found in the northwest and northeast corners of the study area. From 

these points elevation decreases as you proceed towards Boys Creek. The lowest elevation is 

found at the point where Boys Creek exits from the Site at the central southern section via a 

culvert under the hurricane barrier. The steepest slopes are associated with the edges of landfills 

within the study area. 
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2.2 SITE SURFACE WATER AND DRAINAGE 

The Site is located within the Boys Creek watershed. Boys Creek discharges into 

Buzzards Bay. Surface drainage from the majority of the Site discharges directly into 

Boys Creek, which enters the Site at the northwest corner and exits at the south central border via 

a culvert under the hurricane barrier. The off-site upgradient portion of the Boys Creek 

watershed discharges onto the Site via Boys Creek. A drainage feature enters the study area at 

the southeast corner via a culvert under Egypt Road. A second drainage feature enters the Site at 

the central north boundary. Two small ditches discharge surface water from the eastern portion 

of the Site into Boys Creek. Surface water discharge from the Site is limited by the hurricane 

barrier and Boys Creek culvert in the south central portion of the Site. 

The deciduous forested wetland, located in the southwest portion of the Site, is isolated and has 

no outlet for surface water. 

2.3 VEGETATION 

Six distinct vegetative communities have been identified on the mitigation site: 1) Salt Marsh, 

2) Phragmites/Emergent Marsh, 3) Deciduous Forested Wetland, 4) Scrub/Shrub Wetland, 

5) Scrub/Shrub Upland and 6) Deciduous Forested Upland. Figure 3 shows the location of the 

wetland areas. The following presents a brief description of each. 

�	 Salt Marsh – A high salt marsh vegetation communities is present associated with 
Boys Creek. Dominant species include Spartina patens (salt marsh hay), 
Distichlis spicata (saltgrass) and Juncus gerardii (black grass). Spartina alterniflora 
(smooth cordgrass) is present along the edge of Boys Creek in the southern portion of 
the site. 

�	 Phragmites/Emergent Marsh – As you proceed landward from the on-site salt marsh 
there is a transition to wetland areas dominated by Phragmites australis 
(common reed). In the southwest portion of the site common reed is present in 
monospecific stands. In the central and northern portions of the site common reed is 
found with mixtures of salt marsh hay, saltgrass, and Iva frutescens (high tide bush). 

�	 Deciduous Forested Wetland – This wetland type is located in the southwest portion 
of the Site west of the Church Street Dump. Common tree species in this area include 
Acer rubrum (red maple), Quercus palustris (pin oak), and Quercus bicolor 
(swamp white oak). Shrub species include Clethra alnifolia (coast pepperbush), 
Azalea spp. (azalea), and Vaccinium corymbosum (highbush blueberry). Common 
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herbaceous species included Osmunda cinnamomea (cinnamon fern) and 
Onoclea sensibilis (sensitive fern). Smilax rotundifolia (common greenbriar) was a 
common woody vine. 

�	 Scrub/Shrub Wetland – This wetland type is located in the southwest portion of the 
Site along the east and north side of the Church Street Dump, and extending into the 
Fill Area. Common tree species in this area include red maple and pin oak. Shrub 
species include coast pepperbush and highbush blueberry. Common reed was often a 
dominant species in this area. Other herbaceous species included soft rush, cinnamon 
fern and sensitive fern. Common greenbriar was a common woody vine. 

�	 Scrub/Shrub Upland – These areas are associated with the landfills and the northeast 
portion of the Site. The species composition in this area is variable. Sapling species 
included Betula populifolia (gray birch), Quercus nigra (black oak), and pin oak. 
Shrub species included Myrica pensylvanica (bayberry), Rosa spp. (rose) and 
Chamaecyparis thyoides (red cedar). Herbaceous species included Solidago spp. 
(goldenrods), Andropogon virginicus (broomsedge), and common reed. Common 
greenbriar and Toxicodendron radicans (poison ivy) were common woody vines. An 
area of the Church Street Dump is dominated by a monospecific stand of 
Polygonum cuspidatum (Japanese knotweed). 

�	 Deciduous Forested Upland - This vegetation community is found in the southwest 
portion of the site. Common tree species include red maple, oaks, and gray birch. 
Shrub species include bayberry, Rubus spp., coast pepperbush and blueberry. 
Herbaceous species include goldenrods and broomsedge. Common greenbriar was a 
common woody vine. 
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Atlas Tack 

Tidal Wetland Restoration Design Analysis 


June, 2004 


1.	 Background. As part of United States Environmental Protection Agency 
superfund activities, contaminated marsh areas associated with Atlas Tack Corp. 
are to be remediated. This evaluation is for the marsh areas behind the Fairhaven 
dike (a component of the Corps of Engineers New Bedford hurricane protection 
project), see Plate 1. A large area behind the dike is to be excavated to remove 
contaminated sediments and saltwater wetlands are to be restored to the maximum 
extent possible. 

2.	 Tidal Hydrology. 

a.	 Tidal Flood Frequencies. Peak annual tide elevation data recorded at the 
New Bedford hurricane barrier was analyzed to determine an elevation 
frequency relationship applicable at the study area. A previously developed 
tidal flood frequency curve for Buzzards Bay is shown on Plate 2. This 
curve is based on 43 years of tide data analyzed in a Pearson type III 
distribution. Results of this show the 2-, 10-, 50- and 100-year tide 
elevations of 5.0, 8.6, 13.9 and 16.5 feet (ft) NGVD, respectively. 

b.	 Frequent Tide Levels. Since the purpose of this effort is to determine 
wetland restoration requirements, more frequent (less than flood level) tide 
levels were analyzed. The New Bedford hurricane barrier has been in 
operation since 1966 and tide levels have been recorded. Based on analysis 
of this data it can be seen that tide levels have exceeded elevation 4.0 ft 
NGVD 191 times over the last 12 years for and average of 15 times per 
year. Given this information it was determined that an ocean level of 
4.0 ft NGVD would be an appropriate design ocean tide level to use for 
consideration in the salt marsh restoration. 

c. 	 Interior Tide Levels. The salt marsh restoration area is located behind the 
Fairhaven dike portion of the hurricane protection project. As a result, tidal 
flow is restricted by the 4-foot diameter pipe that passes through the dike 
(see Plate 3). This pipe was provided to allow drainage of interior rainfall 
runoff and to allow some tidal interchange. To aid in determining interior 
tide levels, data recorded by Weston Inc. during feasibility studies was 
utilized. Weston recorded tide data upstream and on the ocean side of the 
dike during June – July 2001. Gage location is shown on Plate 4 and the 
data is plotted on Plates 5 and 6. As can be seen on 7 June 2001 with no 
preceding rainfall the ocean tide was at elevation 3.5 ft NGVD and the 
interior level reached elevation 2.1 ft NGVD. 
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3.	 Survey and Interior Area/Volume Relationship. The existing 2 foot contour 
mapping was utilized along with surveyed cross sections across the marsh to 
estimate elevation area relationship in the marsh. The two foot contour mapping 
was used to determine areas for elevations 2 and 4 ft NGVD. The surveyed cross 
sections were used to better estimate the area for elevation 3 ft NGVD. Given this 
information an elevation volume curve was developed. As stated previously, an 
ocean elevation of 3.5 resulted in an interior elevation of 2.1, and based on the 
computed elevation volume relationship, this results in about 8,700 cubic ft of 
tidal inflow. Since the design ocean tide (for marsh restoration) is 4.0, a tide stage 
hydrograph with a peak elevation of 4.0 was estimated based on the shape of the 
recorded tide hydrograph with a peak of 3.5. The incremental increase in flow 
through the culvert (between a peak elevation of 3.5 and 4.0) was then computed, 
converted to a volume (based on the time indicated on the tide stage hydrograph) 
and added to the volume associated with the recorded 3.5 tide. This would result 
in a total tidal inflow of about 31,000 cubic ft and result in an interior level of 
about 3.3 ft NGVD. The 3.3 foot elevation is consistent with observed existing 
salt marsh behind the dike and therefore the computed volume appears 
reasonable. Given this analysis, the 31,000 cubic ft of tidal inflow was used for 
marsh re-grading and salt marsh restoration alternatives. 

4. Wetland Restoration. Mean spring high water (MSHW), the estimated upper 
elevation of marsh plain, is the mean of tides of increasing range occurring 
semimonthly as a result of the moon being full or new. In general, approximately 
24 flooding tides should be available annually to cover salt marsh surfaces to 
allow conditions favorable for salt marsh plants to dominate. However, the 
number of flooding tides necessary to maintain salt marsh is also affected by the 
quantity of freshwater inflow to the system and the geomorphic conditions on and 
around the marsh. In the case of the Atlas Tack marsh, it is anticipated that the 
flooding of the marsh approximately 15 times per year (see section 2.b) will be 
sufficient to maintain salt marsh vegetation. The basis for this conclusion 
is: 1) the site currently supports approximately 2.5 acres of salt marsh 
(which reflects the fact that the marsh is being flooded with salt water); and 2) no 
alterations to the flow patterns of salt water are anticipated. Therefore, it has been 
determined that a level of 4.0 ft NGVD would be an appropriate design ocean tide 
level. 

Prediction of vegetation types to be restored and estimation of target elevations 
for the marsh surface are based on existing elevations. The elevation ranges that 
currently exist in the marsh are noted in Table 1. These elevations will be used to 
design and predict specific marsh areas in the restored marsh.  
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Table 1 


Existing Marsh Elevations 


Marsh type Dominant Plant Elevation (NGVD) 
Low salt marsh Spartina alterniflora 0.8 - 2.4 ft 
High salt marsh Spartina patens 2.5 – 3.4 ft 
Phragmites/salt marsh mix Phragmites australis 3.5 – 4.0+ ft 

Several salt marsh restoration alternatives were analyzed for this project using the 
computed tidal inflow volume associated with a 4.0-foot ocean level. Alternatives 
included: 1) no backfill following excavation; 2) grading the entire area to low 
marsh elevations following excavation; 3) grading the entire area to high marsh 
elevations following excavation; 4) a combination of low and high marsh 
elevations following excavation; 5) a combination of upland and high marsh 
elevations (i.e., existing conditions). Alternatives 1-4 were evaluated and 
determined to be unacceptable because they resulted in a net loss of salt marsh 
habitat to the system. This is due to the limited volume of water that flows into 
the marsh. The 4-foot diameter pipe restricts tidal flow, and therefore limits the 
amount of salt water flowing over the marsh and in turn, marsh area. Based upon 
the calculated amount of salt water entering the marsh and water flow over the 
marsh, it was determined that a combination of mostly high marsh and upland 
areas would provide the most marsh area (approximately 3.3 acres of salt marsh).  

Currently, there are 2.5 acres of salt marsh behind the Fairhaven dike. Out of 
those 2.5 acres, 1.7 acres are to be excavated and 0.8 acres of marsh are to be left 
in place undisturbed. Since, 2.5 acres of new marsh area are to be created, the 
final total acreage of marsh will be 3.3 acres. This will result in a net gain of 
0.8 acres of marsh behind the dike. 

Upland areas adjacent to the salt marsh will be seeded and/or vegetated with 
suitable native coastal species such as switchgrass (Panicum sp) or a mix of 
various native grasses. Instructions will be included in design documents to 
ensure this area is revegetated and stabilized as quickly as possible following 
construction. The area will be monitored for Phragmites development and spot 
treat with herbicide if necessary. 
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Appendix D provides information on planting each vegetation community/habitat type. The final 

species selection and quantities may vary depending on cost, availability, and timing for planting 

restored areas. The tree and shrub plantings, and to the extent practicable herbaceous species, 

will be from local sources. 

Plant species, planting type, densities, and application rates are provided in tables included in 

this appendix. The plant species were selected based on site investigations of the Atlas Tack Site 

and general knowledge of the wetland and upland species that can be found in habitats such as 

those proposed in restoration areas at the Site. 

The following tables are included: 

� Planting Summary for Vegetation Communities by Planting Type 
� Cost Summary for Planting Each Vegetation Community 
� Herbaceous Species Planting Details 
� Tree and Shrub Species Planting Details 
� Examples of Four Seed Mixes for Various Habitat Types 

Planting notes for trees, shrubs, and herbaceous species are provided below. 

Cost Estimate 

Cost estimates to furnish and install vegetation are included in Appendix E. Note that the final 

costs for planting may vary depending on the availability of the listed plant species, time of year, 

site conditions, quantities, and seed mix. 
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PLANTING NOTES: 

Trees and Shrubs 

�	 Plants delivered to the site shall at a minimum meet the following criteria: 

- Soil/root masses shall be conditioned to growing in saturated soils when delivered 
to the site. 

- If not immediately planted upon delivery plants shall be stored out of direct 
exposure to sun and wind, but not stored in an enclosure such that plants may be 
desiccated or deprived from sunlight for more than 2 days. 

- Plants shall be healthy with no signs of physical or pest damage, including, as 
appropriate, no visible leaf damage, discoloration, wilting or curling, and no 
evidence of insects, and no broken branches. 

- If spiraling primary roots exist on the outside of the soil/root mass, the contractor 
shall either cut these roots or separate and spread them out from the soil mass 
prior to planting. 

- The client representative can reject any plants for the reasons stated above and 
require the contractor to provide replacement plants acceptable to the client’s 
representative. 

�	 Tree planting density should be at 10-foot spacing (436 individuals per acre) and be 
2 to 3-foot tall containerized plants unless otherwise noted. 

�	 Shrub planting density should be at 6-foot spacing (1,210 per acre) and should be 
18 to 24-inches tall containerized plants unless otherwise noted. 

�	 Plant randomly, with some species planted in clusters. 

�	 For each plant, excavate soil substrate to a depth and width at least 4 inches greater 
than the root ball. Loosen the soil in bottom of the hole to at least 3 to 4 inches. 

�	 Place up to 90 grams (3 ounce) of slow-release fertilizer (e.g., Osmocote) 12 to 14 
month release 18-5-11 or 6 tablets of Agriform 20-10-5, 2-year release, 10-gram 
tablets with each planted tree or shrub. Use Agriform tablets if the planting location is 
inundated. 

�	 Set plants plumb and hold in place until sufficient soil has been placed around the 
root ball. The root collar should be at approximately the same depth in soil as it was 
when in the container. 

�	 Plant during the appropriate season. This can vary depending upon the selected plant 
species. 
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Herbaceous Plants – plugs, peat pots, tubers, etc. 

� Plants delivered to the site shall at a minimum meet the following criteria: 

- Soil/root masses shall be saturated when delivered to the site. 

- If not immediately planted upon delivery plants shall be stored out of direct 
exposure to sun and wind. 

- Plants shall be healthy with no signs of physical or pest damage, including, as 
appropriate, no visible leaf damage, discoloration, wilting or curling, and no 
evidence of insects. 

- The client representative can reject any plants for the reasons stated above and 
require acceptable replacement plants. 

� For emergent wetland areas, soil substrates will be deconsolidated to a depth of 
4 to 6 inches following site restoration and prior to planting. 

� Plant during the appropriate season. Most individuals will generally be planted during 
either the dormant period or early in the growing season. 

� Plant at a density of 4,840 plugs per acre (approximately 3-foot centers). 

� Plant randomly, placing the same species in clumps throughout the designated areas. 

� Place 15 to 30 grams (0.5 to 1.0 ounce) of Osmocote 12 to 14 month release 18-5-11 
or 1 to 3 tablets of Agriform 20-10-5, 2-year release, 10-gram tablets with each 
planted herb. Use Agriform tablets if the planting location is inundated. 

� If feasible, plant when the wetland restoration area is relatively dry. This will be 
difficult for areas regularly flooded by tides or inundated by groundwater. 

� Planting dates: April 15-June 1 (preferred) or 
(less preferred) unless dictated otherwise by schedule. 

September 15-October 15 

Herbaceous Seeding 

�	 Seed shall be delivered in containers having labels that report the origin of seed, 
purity, germination percentage, and date of germination testing of the material.  The 
client representative can reject any seed not delivered as specified or for other reasons 
such as appearance, the presence of significant amount of non-seed material, or seed 
of other plants not acceptable to the client’s representative. 

�	 Best time to seed is at beginning of growing season. Deconsolidate and scarify area to 
be seeded to a depth of no less than 2 inches and no more than 4 inches. 
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�	 There are a number of sources of seed mixes appropriate for this region. Species 
composition will depend on availability and the time when seeding will occur. 

�	 Seed should be placed on the site at designated rates based on specie and habitat 
types. 

�	 Mix seed with three times its volume in sand. Broadcast mixture in an even coverage 
by hand or by use of a “cyclone seeder.” 

�	 Add 8 to 9 month slow release fertilizer (Osmocote 18-6-12) at the rate of 300 pounds 
per acre to seeded wetland areas. Seeding and fertilization will not be performed at 
locations where inundation is predicted. 

�	 Press seed mixture and fertilizer into substrate using backside of garden rake or using 
an ATV pulling a flat-bottom drag. 

�	 In non-tidal areas such as the emergent wetland, seed will not be placed where 
constant inundation during the growth period is predicted.  

ADDITIONAL NOTES: 

�	 All planting materials will be properly handled during harvest, shipping, storage, and 
planting to ensure that the plants have the greatest chance for survival. 

�	 Plant or seed during the appropriate season to ensure survival and growth of plants. 
Planting in the middle of summer is not recommended for any of the listed species. 

�	 The selection of plant species (e.g., containerized, bare root, whips, plugs, peat pot, 
and seed) will be based on the schedule and availability of plant materials. It is 
recommended that this be determined at the earliest possible time so that the desired 
species can be ordered and supplied. 

�	 A monitoring and management plan will need to be developed sufficient to ensure the 
survival of planted saplings and seed, and to control invasive species such as common 
reed or purple loosestrife. 
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TREE AND SHRUB PLANTING DETAILS 

QUANTITY (# of individuals) 

COMMON NAME SCIENTIFIC NAME CHARACTERISTICS PLANT 
STOCK TYPE 

FRESHWATER 
WETLAND DIKE 

EMERGENT 
FRESHWATER 

WETLAND 

FRESHWATER 
WETLAND ISLANDS 

WETLAND/UPLAND 
TRANSITION AREA 

buttonbush Cephalanthus occidentalis Shrub 18-24" container 250 
pepperbush Clethra alnifolia Shrub 18-24" container 40 50 
inkberry Ilex glabra Shrub 18-24" container 50 
winterberry Ilex verticillata Shrub 18-24" container 40 
marsh elder Iva frutescens Shrub 18-24" container 94 
bayberry Myrica pensylvanica Shrub 18-24" container 378 44 
elderberry Sambucus canadensis Shrub 18-24" container 40 50 

red maple Acer rubrum Tree 2-3' container 20 20 
green ash Fraxinus pennsylvanica Tree 2-3' container 10 
sweetgum Liquidambar styraciflua Tree 2-3' container 15 
black gum Nyssa sylvatica Tree 2-3' container 10 15 
swamp white oak Quercus bicolor Tree 2-3' container 10 
oak Quercus sp. Tree 2-3' container 20 
willow Salix sp. Tree 2-3' container 50 
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HERBACEOUS PLANTING DETAIL 

HABITAT TYPE/QUANTITY 

COMMON NAME SCIENTIFIC NAME 
PLANT 

STOCK TYPE a 

DEPTH OF 
INUNDATION 

TOLERANCE (FT) 
LOW MARSH HIGH MARSH FRESHWATER 

WETLAND DIKE 

EMERGENT 
FRESHWATER 

WETLAND b 

FRESHWATER 
WETLAND 
ISLANDS 

OTHER c 

seashore saltgrass Distichlis spicata seed/peat pot tidal 750 
saltmeadow rush Juncus gerardii seed/peat pot tidal 750 
saltmarsh cordgrass Spartina alterniflora peat pot/bare root tidal 500 
salt hay Spartina patens seed/peat pot tidal 750 

fringed sedge Carex crinita peat pot 1 300 
shallow sedge Carex lurida peat pot 1 300 
tussock sedge Carex stricta bare root 0.5 400 
manna grass Glyceria striata peat pot 1 150 
soft rush Juncus effusus container 1 300 
rice cutgrass Leersia oryzoides peat pot 0.5 400 
spatterdock Nuphar advena container 1.0-3.0 2,180 
arrow arum Peltandra virginica bulb 1 1,180 
water smartweed Polygonum amphibium peat pot 2 2,180 
pickerelweed Pontedaria cordata peat pot 1.0-2.0 2,380 
duck potato Sagittari rigida plug/tuber 1.0-3.0 2,380 
deep water duck potato Sagittaria latifolia tuber 2 2,380 
hardstem bulrush Scirpus acutus rhizome 3 2,180 
wool grass Scirpus cyperinus peat pot 0.5 400 
soft stem bulrush Scirpus validus peat pot 1 580 
giant bur-reed Sparganium eurycarpum peat pot 1 871 

Variable Seed Mix seed variable refer to note d refer to note e refer to note f refer to note c 

a Planting type may vary depending on availability and time of planting. 
 

b Two foot average surface water depth. 
 

c Suitable wetland/upland seed mixes, see "Habitat Type Planting Summary."
 

d Plugs to be planted in lieu of seeding at seed at 5 lbs/acre if seed is not available (see Herbaceous Planting Detail).
 

e Plant with appropriate seed mix - see Southern Tier Consulting Seed Mix #4.
 

f Plant with appropriate seed mix - see Southern Tier Consulting Seed Mix #2 and Mix #3.
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HABITAT TYPE PLANTING AND COST SUMMARY 

QUANTITY 

HABITAT TYPE AREA (ac) TREES SHRUBS HERB SEED 

Boys Creek/Low Tidal Marsh a 

High Tidal Marsh 
Freshwater Wetland Dike 
Emergent Wetland 
Wetland Islands 
Wetland/Upland Transition b,c 

Upland Adjacent to Commercial Area d 

Totals 
Approximate Cost Per Habitat 
Approximate Cost Each (F&I)K 

0.1 
2.4 
0.39 
3.37 
0.1 
1.9 
0.4 

50 
50 
70 

170 
$4,896 

$29 

472 
250 
120 
194 

1036 
$25,679 
$25 

500 
2250 

16,311 
2250 

21311 
$69,007 

$3 

Note e 
Note f 

Note g 

Notes h,i 
Note j 

77 
$4,542 

$59 

a Boys Creek/Low Marsh is the section of Boys Creek between the hurricane dike and north to the point where Boys Creek turns west. 
 

b Wetland/Upland Transition includes 0.16 acres adjacent to Emergent Freshwater Wetland and 1.7 acres in areas north and east of Boys Creek. 
 

c Wetland/Upland Transition planting of woody species is limited to 0.16 acres adjacent to Emergent Freshwater Wetland.
 

d Upland area between Commercial Area and Emergent Freshwater Wetland will be restored consistent with Commercial Area restoration plan.
 

e Plugs to be planted in lieu of seeding at seed at 5 lbs/acre if seed is not available (see Herbaceous Planting Detail).
 

f Plant with appropriate seed mix - see Southern Tier Consulting Seed Mix #4.
 
g Plant with appropriate seed mix - see Southern Tier Consulting Seed Mix #2 and #3.
 

h Plant the 0.16 acres adjacent to Emergent Freshwater Wetland with appropriate seed mix - see Southern Tier Consulting Seed Mix #1, #2, and #3.
 

i Plant the 1.7 acres north and east of Boys Creek with appropriate seed mix - see Southern Tier Consulting Seed Mix #1 and #4.
 

j Plant according to the Commercial Area restoration plan or Southern Tier Consulting Seed Mix #4 
 

k Additional costs for watering, invasives species control, and segmented mobilizations estimated at $11,695
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1. Northeast Wetland Grass Seed Mix  
Code: STCMX-7 
$7.50 Per Pound 

1 pound will cover 2,900 sq. ft. @ 550+ seeds per sq. ft. 

This Wetland grass seed mix was developed for use in the Northeast. The species composition allows for variations in 
moisture and light conditions and the addition of Annual Ryegrass, Lolium multiflorum, provides erosion control and early 

organic input. We recommend a seeding rate of 15 pounds per acre.  

Percent by 
No. of seeds 
(not weight) 

Scientific Name Common Name 

63.0% Agrostis stolonifera Creeping Bentgrass 
17.0% Poa trivialis Rough Bluegrass 
11.0% Alopecurus arundinaceus Meadow Foxtail 
4.5% Lolium multiflorum Annual Ryegrass 
4.5% N Panicum clandestinum Deertongue 

Source: http://www.southerntierconsulting.com/seedmix.htm 
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2. Northeast Wetland Hummock Mix  
Code: STCMX-8 

$140.00 Per Pound 

1 pound will cover 13,400 sq. ft @ 200 seeds per sq ft. 

This mix is to seed drawdown areas, the edges of wetlands, and adjacent uplands in constructed and restored wetlands. The 
mix is produced from hand collected seed and only limited quantities are available. The seeds in this mix will not generally 
germinate under water. We recommend a seeding rate of 3.25 pounds per acre and interplanting with bare root transplants 

on a three or four foot interval. 

Percent by 
No. of seeds 
(not weight) 

Scientific Name Common Name 

43.6% N Scirpus atrovirens Green Bulrush 
19.0% N Juncus effusus Soft Rush 
33.5% N Carex vulpinoidea Fox Sedge 
1.3% N Leersia oryzoides Rice Cut Grass 
1.3% N Carex comosa Bearded Sedge 
0.9% N Carex crinita Fringed Sedge 
0.2% N Carex lurida Shallow Sedge 
0.2% N Carex lupulina Hop Sedge 

Source: http://www.southerntierconsulting.com/seedmix.htm 
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3. Northeast Wetland Rush/Bulrush Mix  
Code: STCMX-5 

$225.00 Per Pound 

1 pound will cover 43,560 sq. ft. @ 230+ seeds per sq. ft. 

This mix is intended to aid in the development of a community at the upper edge of the littoral zone in ponded systems and 
to develop vegetation in draw down zones of wetlands. Rushes and bulrushes that grow in the early season drawdown zone 

and species that grow into the late season drawdown zone have been selected to aid in the development of a diverse and 
densely covered wetland. The seeds in this mix will not generally germinate under water, and is best sown in drawdown 
areas. The mix is produced using hand collected seed from western New York and northwestern Pennsylvania; only a 

limited amount of the seed mix is available. We recommend a seeding rate of 1 pound per acre as a supplement to plantings 
of bare root herbaceous plantings or near shore shrub and tree plantings.  

Percent by 
No. of seeds 
(not weight) 

Scientific Name Common Name 

37.3% N Juncus effusus Soft Rush 
34.4% N Scirpus atrovirens Green Bulrush 
26.9% N Scirpus cyperinus Wool Grass 

1.3% N Scirpus tabernaemontanii Soft Stem Bulrush 
0.1% N Scirpus pungens Common Three Square 

Source: http://www.southerntierconsulting.com/seedmix.htm 
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4. Northeast Upland Native Warm Season Grass Mix  
Code: STCMX-3 
$17.20 Per Pound 

1 pound will cover 2,200 sq. ft. @ 150 seeds per sq. ft. 

This mix is appropriate in areas where warm season grasses are adapted by virtue of habitat and range of the component 
species. We do not recommend seeding this mix in areas where the component species are not native. The mix can be 

modified to be consistent with local floristic requirements. We recommend a seeding rate of 20 pounds per acre.  

Percent by 
No. of seeds 
(not weight) 

Scientific Name Common Name 

49.9% N Panicum clandestinum Deertongue 
46.5%  N Panicum virgatum Switchgrass 
3.6% N Andropogon virginicus Broom Sedge 

Source: http://www.southerntierconsulting.com/seedmix.htm 
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APPENDIX E 
 

WETLAND RESTORATION COST SUMMARY 
 





DRAFT
 


Table 1
 

Restoration Plan Cost Comparison Summary
 


Atlas Tack Corporation Superfund Site
 


Item Area Alternative 1 (1) Alternative 2 (2) 

1 Excavation $0 $50,000 
2 Backfill $403,000 $0 
3 Restoration Grading $53,000 $53,000 
4 Wetland Dike $0 $124,000 
5 Wetland Islands $0 $38,000 
6 Erosion Controls $14,000 $44,000 
7 Planting $169,000 $293,000 
8 O&M 

Year 1 $65,000 $59,000 
Year 2 $36,000 $29,000 
Year 3 $36,000 $29,000 
Year 4 $36,000 $29,000 
Year 5 $36,000 $29,000 

9 Site Management $227,000 $271,000 
Total $1,075,000 $1,048,000 

Note 1	 	 Costs based on CENAE (New England District Corps of Engineers). 2004. Atlas Tack 
Tidal Wetland Restoration Design Analysis 

Note 2	 	 Costs based on Draft Final Restoration Plan. October 2006 
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RESTORATION COMPARISON
 

ALTERNATIVES 1 AND 2 
 

ATLAS TACK SUPERFUND SITE 
 

Appendix E provides a cost comparison of the two alternatives considered for restoration of the 
Site following excavation of contaminated soils in areas north of the hurricane dike (Figure C-1 
in Appendix B shows the excavation areas). WESTON has prepared and included a comparison 
of projected costs for each alternative representing the approximate amount of additional funding 
that would be required to complete each alternative.  Following acceptable of one of the 
alternatives, WESTON will prepare a formal cost proposal for submittal to CENAE for final 
approval and issuance of a contract modification.  The following restoration alternatives were 
evaluated: 

�	 	 Alternative 1 – CENAE developed a restoration plan which focuses on restoration of 
functional tidal marsh to the maximum extent possible while minimizing common 
reed habitat in tidal areas. The area would be graded to connect with the Commercial 
Area and land to the west associated with Tripp and Church Streets. The 
Corps Restoration Design Analysis report and plans are included in Appendix B. 
Since the restored area (except for the lower tidal marsh elevation) will become prime 
habitat for common reed, control of common reed is significant requiring  long-term 
institutional controls. 

�	 	 Alternative 2 – WESTON developed a restoration plan which focuses on 
constructing a combination of tidal salt marsh and non-tidal freshwater wetland in as 
large an area as possible in the SWD Area and remediated Marsh Area north of the 
hurricane barrier. In addition, the design attempts to minimize common reed habitat. 
The WESTON Design Analysis report and plans are included in Appendix C. 

The following information is presented in this appendix for the comparison: 

� Cost Comparison Summary 
 
� Cost Proposal Backup 
 
� Cost Backup 
 

SUMMARY OF COST COMPARISON 

Alternatives 1 (CENAE) and 2 (WESTON) have estimated additional funding requirements of 
$1,075,000 and $1,048,000, respectively. Alternative 1 (CENAE design) is estimated to require 
and additional $27,000 relative to Alternative 2.  The restoration task that has most significant 
difference in estimated cost is backfill.  The CENAE design requires approximately $400,000 
more in funding for backfilling than the WESTON design.  This is due to need for an additional 
approximately 12,000 cubic yards (cy) of imported fill over what is required for Alternative 2. 
These costs are partially offset by the need to relocate (excavate, move and backfill) 
approximately 2,150 cy of on-site soils in the WESTON design ($50,000). 

The WESTON design has additional features relative to the CENAE design, including the 
wetland dike, the wetland islands, and permanent erosion control.  These additional features are 
estimated to cost and additional $200,000 over the CENAE design, which includes only minimal 
erosion control and no dike or islands. 
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RESTORATION COMPARISON
 

ALTERNATIVES 1 AND 2 
 

ATLAS TACK SUPERFUND SITE 
 

Planting costs for the WESTON design are approximately $120,000 greater than for the CENAE 
design. This is largely due to the planting requirements of the emergent freshwater wetland. 

Operation and Maintenance (O&M) costs for the CENAE design are anticipated to be higher 
than for the WESTON design. Over the five-year period analyzed, the CENAE design would 
require an additional $35,000 in funding relative to the WESTON design.  These costs are 
related to increased invasive species control required for the CENAE design. 

For Site Management, the WESTON design is estimated to require an additional $40,000 
additional relative to the CENAE design. This increase is related to the slightly longer time 
required to complete the work (approximately 1 week). 

The key assumptions for each of the tasks listed in the cost comparison summary table are 
outlined below.  Backup costing tables, cut and fill quantity estimate tables, and supplier price 
quotations are also included as backup information to this analysis. 

TASK 1 EXCAVATION (Alternative No. 2 – WESTON DESIGN): 

The marsh and creek area north of the hurricane barrier have for the most part been 
excavated of contaminated sediments to the proposed remedial grades.  However, 
additional excavation is required in several areas prior to performing restoration grading 
activities and backfilling (CENAE Design) in accordance with the Draft-Final Restoration 
Plan.  The Emergent Wetlands as Shown in Figures 2001 B through 2004 B are to be 
excavated to Elev. 1.2.  Approximately 2,150 cy of material will be excavated from this 
area. This includes 750 cy in the CID area, 700 cy in the Northwestern  Fill Area, and 700 
cy for the Phase III area North of the Barrier. The numbers as shown in the attached backup 
“Comparison of Excavation and Fill Requirements for Restoration Plans” represent the net 
difference between the Weston design excavation totals and the USACE design excavation 
totals. It is assumed that this material may be placed on the western limit of the SWD area 
following confirmation testing and approval as common backfill. WESTON shall determine 
if the existing subgrade is suitable for establishment of vegetation in this area following 
excavation. The Low Marsh, High Marsh, and Upland areas have either already been 
excavated to subgrade elevations or will be excavated and/or backfilled to rough grades 
under the existing Phase II and III SOW. It is assumed that Charter Environmental is 
performing the excavation with oversight by WESTON.  

TASK 2 BACKFILL (Alternative No. 1 – CENAE DESIGN): 

The SWD has, for the most part been, remediated of contaminated sediments to the 
proposed remedial grades.  The marsh and creek bed areas are scheduled for excavation 
during winter and spring of 2007.  However, additional backfilling is required in several 
areas (High Marsh, Low Marsh, Uplands, etc) in order to restore the area to proposed final 
grades (per CENAE Design).  Under the CENAE design, a total of 12,250 cy of additional 
imported common fill is required relative to the Weston design. This includes 2,050 cy in 
the CID area, 1,000 cy in the East Fill Area, 1,550 cy in the Northwestern Fill Area, 2650 cy 
in the Lagoon, and 5,000 cy for Phase III area North of the Barrier. The numbers as shown 
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RESTORATION COMPARISON
 

ALTERNATIVES 1 AND 2 
 

ATLAS TACK SUPERFUND SITE 
 

in the attached backup “Comparison of Excavation and Fill Requirements for Restoration 
Plans” represent the net difference between the Weston design volume of imported fill 
required and the CENAE design volume of imported fill required. Weston has assumed that 
a sandy soil with <20% clay, < 20% silt, minimum 5% organics is suitable for vegetation 
establishment. It is assumed that Charter Environmental is performing the backfilling with 
material imported from G. Lopes and oversight by WESTON.  

TASK 2 RESTORATION GRADING 

A total of Approximately 12.25 acres of restoration grading are included in order to 
ensure that the rough grades established during backfilling are restored to final proposed 
grades suitable for vegetative planting. It is assumed that Charter Environmental is 
performing the backfilling and restoration grading with material imported from G. Lopes 
and oversight by WESTON. 

TASK 4 WETLAND DIKE (Alternative No. 2 – WESTON DESIGN): 

At the edge of the high marsh area, a dike will be constructed to pond surface and 
groundwater to create an emergent freshwater wetland.  A total of three spillways will be 
constructed (top spillway elev. at 3.5 ft. NAVD88) to contain up to 2 ft. of standing water in 
the wetland prior to being discharged to the High Marsh area. See Figures 2001 B - 2004 B. 
The Dike will be constructed using one of two options as stated below: 

The first option includes installation of a dike containing an inner core of soil (at least 10% 
clay by weight) followed by a berm constructed out of common fill per plan. 
Approximately 360 cy of clay and 1,740 cy of common fill are required for construction of 
the dike. 

The second option includes installation of a dike containing common fill with an inner GCL. 
Approximately 2,100 cy of common fill and 920 sy of GCL are required for construction of 
the dike (in lieu of the option above). The second option is significantly higher in cost (> 
$35,000) than the first option and would require more time in the field to construct.  The 
option is presented for CENAE review, however, WESTON recommends the first “clay 
core” option. It is assumed that Charter Environmental is performing construction of the 
Dike with oversight by WESTON. Erosion Controls for the Dike are included in Task 5. 

TASK 5 WETLAND ISLANDS (Alternative No. 2 – WESTON DESIGN): 

Wetland Islands – A total of eleven (11) wetland islands will be constructed within the 
Freshwater Wetland area.  The berms will have a base width of 35 ft. and a top width of 15 
ft. with a height of 3.3 ft. from base to top. The islands will be located as shown in Figure 
2001B. Existing stumps and woody debris (if available) shall be placed on top of the islands 
as noted in the drawings.  Approximately 800 cy are required to construct the Wetland 
Islands.  It is assumed that Charter Environmental is performing construction of the Wetland 
Islands with oversight by WESTON. 

G:\PROJECTS\20173009\003 ATLAS TACK\PLANNING DOCUMENTS\RESTORATION PLAN\DRAFT_FINAL RESTORATION PLAN\APPENDIX E\WETLAND RESTORATION COMPARISON SUMMARY-
1.DOC 12 JANUARY 2007 

E-3
 




 

 

  
  

 

 
 
 
 

 
 

 

 

 
 

 

 

 

 

 

 

 

RESTORATION COMPARISON
 

ALTERNATIVES 1 AND 2 
 

ATLAS TACK SUPERFUND SITE 
 

TASK 6 EROSION CONTROLS (Alternative No. 2 – WESTON DESIGN): 

Erosion controls will be established and maintained during all activities included in this 
SOW. Relative to Final Restoration, temporary erosion control blankets will be installed in 
the Low Marsh (Boys Creek), the Wetland Dike, and section of the High Marsh area.  For 
the Low Marsh, a temporary biodegradable erosion type blanket (RSC-4) is proposed and 
will extend a minimum distance of 10 ft. from the top of slope, along the slope from top of 
bank to creek bottom (slope varies), and at the bottom (3 ft. +or- width) for a total of 
approximately 1,532 sy.  For the Wetland Dike, a temporary biodegradable erosion type 
blanket (RSC-4) is proposed and will extend a minimum distance of 2 ft. from the bottom of 
slope, along the slope from bottom of dike to top of dike (2:1 slope), and at the top of the 
dike (8 ft. wide) for a total of approximately 3,080 sy. Permanent turf reinforcement matting 
consisting of Landlok TRM 1060 is proposed, however another substitute material 
(Pyramat) is available.  This material will be placed at the spillway channel sections of the 
Wetland Dike.  The spillway channels include a 10 ft basin, slope, crest, and spillway 
(approximate quantity of 1,471 sy). This item may be performed concurrent with restoration 
associated with the Low Marsh and/or the Wetland Dike. For the High Marsh, a temporary 
biodegradable erosion type blanket is proposed (RSC-4) for a total of approximately 500 sy. 
It is assumed that Charter Environmental is installing the erosion control materials with 
oversight by WESTON. 

TASK 7 PLANTING (Alternative No. 1 – CENAE Design & No. 2 - Weston Design): 

WESTON has assumed that planting of the Low Marsh, High Marsh, Freshwater 
Emergent Area, and Uplands will occur following completion of restoration grading but 
within the first growing period of the year (April 15th – June 1st). For the purposes of this 
comparison, Weston has obtained prices to furnish the plants from three firms (Sylvan, 
Pineland, and Great Meadows), however, only Great Meadows was fully responsive to 
the RFQ and included installation to warrant the 1 year guarantee period.  The duration 
for planting/installation is approximately 15 days for Alternative 1 and 22 working days 
for Alternative 2). All areas will be dewatered through at least the completion of planting. 
The cost associated with dewatering is assumed to be part of construction (under existing 
Charter Phase II and III SOW). Weston has assumed that during all planting activities, a 
WESTON Scientist will be onsite to ensure plant type, spacing, location, etc. meet the 
design requirements. 

Although not priced out separately by the Subcontractors, Weston has extrapolated the 
costs for Design Alternative 1 based on a reduction in the quantity of saplings, shrubs, 
and herbaceous plants to be furnished and installed. 

ALTERNATIVE 1 (CENAE Design): 

Assumptions: 

CENAE design focus is on tidal marsh restoration.  Transition from Boys Creek tidal marsh to 
Commercial site area will be, heading east to west, marginal tidal marsh to freshwater wetland to 
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RESTORATION COMPARISON
 

ALTERNATIVES 1 AND 2 
 

ATLAS TACK SUPERFUND SITE 
 

upland. Planting in the transition area will consist of 1/2 the woody species (tree and shrub) and 
emergent plugs proposed under Alternative 2.  The seed application cost will be comparable to 
Alternative 2. 

1. 	 Herbaceous Plants - Same numbers for marsh plantings as Alternative 2 and half for 
remaining. 
Marsh: 2250 plants 
Emergent: 8,475 plants 

2. 	 Half of the Alternative 2 numbers for tree and shrub planting. 
 Saplings: 85 saplings 
 Shrubs: 518 shrubs 
3. 	 Same cost and application method for seed application as Alternative 2. 

General Assumptions: 

For both alternatives the focus of the monitoring program will be on assessing vegetation since 
the tidal marsh and emergent wetland areas are assumed to have standing water or saturation to 
the soil surface year-round.   

Monitoring hydrologic conditions will consist of measuring water depth (surface water, free 
water and saturation in soil borings) adjacent to quadrats (3 ft. x 3 ft. plot) during site visits for 
comprehensive monitoring in September of each year. More extensive monitoring using 
piezometers is not included but may serve useful in demonstrating successful establishment of 
predicted hydrologic conditions. Characterization of soils is not proposed or included. 

Estimated Quadrat Numbers per habitat type: 

Reference Tidal – Girls Creek (10 each for low and high marsh) 20 
Reference Emergent wetland (location TBD) 20 
Restoration Area 

Tidal (10 each for low marsh, 
 high marsh - unvegetated, seed and plug area) 40 

Wetland  Berm        10  
Emergent wetland 20 
Islands         10  
Wetland/Upland Transition 10 
  Total Quadrats 	 130 

Tree/shrub transects 
For each habitat type assess, to the extent practical, all planted saplings and up to 100 
shrubs walking established transects paralleling border of habitat types (e.g., wetland 
berm and wetland/upland transition area).  Assess all planted saplings and shrubs on five 
of the eleven islands. 
Note survival/death, overall appearance, evidence of growth, recruitment of additional 
woody plants and species, etc. 

G:\PROJECTS\20173009\003 ATLAS TACK\PLANNING DOCUMENTS\RESTORATION PLAN\DRAFT_FINAL RESTORATION PLAN\APPENDIX E\WETLAND RESTORATION COMPARISON SUMMARY-
1.DOC 12 JANUARY 2007 

E-5
 




 

  
  

 

 
 

 

 

  

 

 
 
 

 
    

 
 

 

 
   
   

  
 

  

  

  

 

RESTORATION COMPARISON
 

ALTERNATIVES 1 AND 2 
 

ATLAS TACK SUPERFUND SITE 
 

ALTERNATIVE 2 (Weston Design): 

Herbaceous Plants 19,200 

 Saplings: 170 saplings 
 

Shrubs: 1036 shrubs 
 

TASK 8 OPERATION & MAINTENANCE (O&M) 

ALTERNATIVE 2 (WESTON Design) 

First year (2007) 
4 monthly site visits (June, July, August, October) – general assessment and O&M (e.g., 
invasive control) 
comprehensive monitoring end of growing season (September) 

Second through fifth growing seasons – 
general assessment and O&M (e.g., invasive control) in late spring 
comprehensive monitoring end of growing season (September) 

Year 1 
 monthly site visits (1st growing season) 
site visit/assessment 20 man-hr x 4 visits (80 man-hr) 

 letter report     8 man-hr x 4 reports 

Note: One of these site visits likely captured in next item. 

Site visit in May/June – assess Atlas Tack and identify reference locations through 
agency meeting and physically locating (including GPS) quadrats 

Agency site meeting 20 man-hr (10 hr BJD) 
 
Establish Quadrats 54 man-hr (24 hr BJD) 
 

End-of-growing season – Comprehensive Monitoring 

  site visit/assessment   80 man-hr (40 hr BJD) 

  report/data analysis   60 man-hr 
 

2nd-5th year – spring general assessment 

 site visit/assessment    20 man-hr 

 letter report     8 man-hr 
 

2nd-5th year end-of-growing season/comprehensive monitoring 
 site visit/assessment    72 man-hr (32 hr BJD) 
 report/data analysis    50 man-hr 

ALTERNATIVE 1 (CENAE Design) 

Assume that monitoring costs are similar to Alternative 2. 
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RESTORATION COMPARISON
 

ALTERNATIVES 1 AND 2 
 

ATLAS TACK SUPERFUND SITE 
 

For the first year it is assumed that the O&M scope and cost prepared for the Atlas Tack 
Superfund site remediation and restoration includes this cost. 

For years 2 through 5 it is assumed that most areas will have stabilized and a reasonable 
vegetation cover established.  The focus will be on invasive species management and minor 
maintenance – no equipment included or required.  A budget of $2,000 annually is included for 
general maintenance (materials and supplies, labor) except for invasive species management (see 
below). 

Phragmites control 
Herbicide application - Rodeo 
Estimated cost is $3,500 per year assuming spot application (Aquatic Control 
Technology) 

When feasible, during periodic monitoring events, invasive plants should be removed by hand or 
manually with a shovel when encountered. 

In some instances, it may be necessary to apply an herbicide (e.g., Rodeo or Roundup) to control 
invasives, primarily common reed (Phragmites australis).  For each year this would include the 
following: 

1. Inspection to determine treatment requirements 
2. Application of herbicide using back-pack units 
3. Post-application inspection 

For Alternative I, the phragmites control has been doubled due to the increase in invasive species 
required and for management of Corps design as it relates to herbicide application. 

Replacement of Plantings  - An additional O&M cost is the price to replace dead tree and shrub 
plants if percent survival goes below 85%.  The survival rate goal over the 5 year period is 84%. 

TASK 9 SITE MANAGEMENT (Alternative No. 1 CENAE DESIGN and No. 2 WESTON 
DESIGN): 

Site Management includes all costs (Weston and Charter) associated with oversight of the 
restoration. Site and project management is included for 5 weeks for Alternative 1 and 6 weeks 
for Alternative 2. The level of staffing has been assumed to be the same for Charter and the on-
site Weston staff as has been budgeted in past contract modifications.  The Weston project 
management level of effort has been adjusted accordingly (decreased relative to past 
modifications). These durations and the levels of effort are assumptions developed for cost 
comparison purposes only.  The actual durations and level of effort will depend on timing of the 
completion of remediation activities, and the number and complexity of concurrent site activities. 
A specific schedule has not been prepared as the completion dates for the existing work has not 
yet been determined; however, it has been assumed that the work (not included O&M) will be 
completed May through July 2007. 
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ALTERNATIVES 1 AND 2 
 

ATLAS TACK SUPERFUND SITE 
 

Travel expenses are based on the following:  230 miles round trip – Manchester, NH/Fairhaven, 
MA; 100 miles round trip – Manchester/Concord, MA. The federal per diem for M&IE used is 
$44/day. Lodging costs are included as a house rental plus applicable utilities, this cost is 
significantly below the $85, plus applicable tax, for lodging according to the current FTR for 
Bristol County. WESTON’s fleet vehicle rate of $70 per day includes gas and maintenance; no 
additional mileage charges will apply to WESTON’s fleet vehicle rate. 

The proposed work schedule is based on a 5-day per week, 8-hour per day work schedule for 
craft labor and a 5-day per week, 11-hour per day work schedule for all onsite management staff, 
except where noted. Significant delays due to weather, unforeseen conditions, water 
management issues, etc. may increase the schedule. 
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Atlas Tack Corporation Superfund Site
 

Fairhaven, Massachusetts
 


Phases II and III Remediation Action
 

Comparison of Excavation and Fill Requirements for Restoration Plans
 


Volume of Contaminated Materials 
Requiring Excavation and Off-Site 

Disposal (cy) 

Volume of Imported Fill 
Required (cy) 

Area 
Weston Design Corps Design Weston Design Corps Design 

CID 5,600 5,950 3,450 5,500 
East Fill Area 11,600 11,400 4,650 5,650 
Northwestern Fill Area 8,900 8,750 5,300 6,850 
Lagoon 5,250 5,250 2,550 5,200 
Phase III North of Barrier 20,000 20,000 10,100 15,100 
TOTAL 51,350 51,350 26,050 38,300 

Volume of Contaminated and 
Uncontaminated Materials Requiring 

Excavation (cy) 

Volume of Imported and On-Site Fill 
Required (cy) 

Area Weston Design Corps Design Weston Design Corps Design 
CID 6,700 6,250 4,550 5,800 
East Fill Area 11,600 11,400 4,650 5,650 
Northwestern Fill Area 9,600 8,750 6,000 6,900 
Lagoon 5,500 5,500 2,800 5,450 
Phase III North of Barrier 20,700 20,000 10,800 15,100 
TOTAL 54,100 51,900 28,800 38,900 

Volume of Uncontaminated Soils 
Requiring On-site Regrading (cy) 

Volume of On-Site Fill to be Reused 
On-site (cy) 

Area Weston Design Corps Design Weston Design Corps Design 
CID 1,100 350 1,100 350 
East Fill Area - - - -
Northwestern Fill Area 750 50 750 50 
Lagoon 250 250 250 250 
Phase III North of Barrier 700 - 700 -
TOTAL 2,800 650 2,800 650 
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APPENDIX F 
 

SPILLWAY DESIGN ASSUMPTIONS AND CALCULATIONS 
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Reatorlng Retource Efficiency SHEET 1 of 3 

CLiENTfSUBJECT_-!A::1T.!.!L!dA~S",-!TLA~C<lK~ w.O. NO 20173.009.103 

TASK DESCRIPTION Spillway and Channel Design TASK NO 000000 

PREPARED BY SW DEPT 1495 DATE 04/13/2007 APPROVED BY 

MATH CHECK BY ,DEPT DATE --4 _ 

METHOD REV. BY R~W=MII.L DEPT 1495 DATE 04/13/2007 DEPT DATE
 

Objective:
 

Detennine the spillway and channel size for the project to convey a 25-year, 24-hour stonn event.
 

References:
 

Win TR-55 software, NRCS, 2002, based on Technical release 55 (TR-55) Urban Hydrology for Small
 

Watersheds by SCS, 1986.
 

FlowMaster v 6.1 Software by Haestad Methods, Inc.
 

NRCS "Design Data for Earth Spillways worksheet"
 

Discussion:
 

Aecording to the New Bedford North, MA USGS Quadrangle the drainage area for the spillways is
 

approximately 20.0 acres. Approximately half of the area is urban with eonservatively assigned Curve
 

Number (CN) of 91, and half of is wooded with CN of73, for a composite CN of 82. Using this value,
 

the WinTR-55 program yielded a discharge of 53.51 cfs for the design peak discharge from 25-year, 24


hrstonn.
 

The NRCS "Design Data for Earth Spillways" worksheet confinns that two (2) 12-ft wide spillways
 

with a I-ft head will safely pass the required flow. Water will then be direeted into two trapezoidal l-ft
 

deep channels with 2-ft bottom width, discharging into Boys Creek. Calculations were perfonned to for
 

synthetic matting or R-4 Rip Rap linings for these channels and are included herein. Resulting flow
 

characteristics for each channel were calculated using Manning's fommla for trapezoidal channels with
 

the help of the Haestad FlowMaster software. The average Manning's n of 0.03 was used for the
 

synthetic matting (biodegradable or pennanenet), and 0.05 for R-4 Rip Rap. The analysis results are
 

presented in the table below. Pennissible shear stress for R-4 Rip Rap was calculated to be 2.4 psf (per
 

Equation 6.7, see attached).
 

or
 

Tp = 0.047'(165-62.4)'0.5 = 2.4 psf
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Reifotlng RemurceEffld9ncy SHEET 2 of 3 

CLIENT/SUBJECT ATLAS TACK W.O. NO 20173.009.103 

TASK DESCRIPTION SDiliwav and Channel Desiqn TASK NO 000000 

PREPARED BY 

MATH CHECK BY_ 

METHOD REV. BY 

S W DEPT 1495 DATE 04/13/2007 

DEPT DATE 

RWM DEPT 1495 DATE 04/13/2007 

APPROVED BY 

DEPT DATE 

.. 

I RiD RaD .. 

Full
Allowable Allowable

Velocity Shear Channel
velocity ShearI

I 
,~. Flow 

. 

Ibs/ft' Ibs/ft'ft/s ftls cfs 
] ]3.38i North 2.68 9 2 

2 I ]8.92I South 3.78 9 2 

I TOTAL I 32.3 . 

. 

EeB 
FullAllowable Allowable

Velocity Shear Channel, velocity Shear 
Flow, 

ftls ftls Ibs/ft2 Ibs/ft' cfs ,. 

]4.46 6 2 22.3 

6.3 ] 6 2 2 31.54 

53.84 

Based on these hydraulic calculations, R-4 Rip Rap lining will provide sufficient erosion protection for 

the spillway and discharge channels. Matting provides adequate protection for the North channel, but 

now velocity slightly exceeds the allowable value of 6 ft/s in the South channel. ]f matting is selected 

for both channels, regular inspections and maintenance are recommended to monitor the condition of the 

channels. 

Matting provides adequate channel capacity for the design storm. Rip Rap provides lower channel 

capacity and will result in now overtopping the channel at the design storm event of 25-yr, 24-hr 

frequency. ]f matting is selected, it is recommended that the matting be brought up to the top of the 

channel and keyed in/pinned per manufacturer's recommendations. ]n critical points, such as the 

spillway crest, the beginning and end of each channel, as well as any bends and other irregularities, Rip 

Rap shall be plaeed selectively in addition to matting in order to reduce the erosion potential in those 

areas. 

]n order to estimate the storms that will result in overtopping of the channels, additional peak discharges 

were calculated using WinTR-55 approach. The following table and charts describe the relation 

between channel capacity and standard storm events. These charts indicate that Rip Rap lined channel 

will overtop just below the 5-yr, 24-hr storm (storm event of approximately 4.2 inches). The matting 
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RfMtorlng Resource Efflclency SHEET 3 of 3 

CLIENT/SUBJECT ATLAS TACK W.O. NO 20173.009.103 

TASK DESCRIPTION Spillwav and Channel Desion TASK NO 000000 

PREPAREP BY SW DEPT 1495 DATE 04/13/2007 APPROVED BY 

MATH CHECK BY_ DEPT DATE 

METHOD REV. BY RWM DEPT 1495 DATE 04/13/2007 DEPT DATE 

lined channel will overtop at approximately 25-yr, 24-hr storm (53.51 inches). 

Rainfall Depth Peak Flow 

1-vr 24-hr stann 
in cfs 
2.7 15.26 

2-vr 24-hr stann 3.5 24.03 
5-yr 24-hr stann 4.5 35.61 
1O-vr 24-hr stann 5.0 41.48 
25-vr 24-hr stann ..", 6.0 53.51 
50-vr 24-hrstonn 7.0 65.63 
100-yr 24-hr stann 7.5 71.67 

Peak Flow vs. Storm Frequency 

80.00 r··.···.··············.·· ····•·················•···· _ - •.•..•• 

70.00 

Je 60.00 

"i 5000 

~ 40.00 
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0.00 !--~._c.~__._._.-_._.~ ...c.....:.-1 

o 20 40 60 80 100 

Storm Frequency (yrs. 24~hr storm) 

Peak Flow vs. Rainfall Depth 
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WinTR-55 Current Data Description 

--- Identification Data --

User: sw Date: 4/13/2007 
Project: Atlas Tack Units: English 
SubTitle: Spillway Design Areal Units: Acres 
State: Massachusetts 
county: Bristol 
Filename: C:\Documents Settings\wilsons\Application Data\WinTR-55\Atlas Tack\2S-yr storm.wS5and 

--- Sub-Area Data --

Name Description Reach Area (ac) RCN Tc 

Drainage Drainage Area Outlet 20 82 0.497 

Total area: 20 (ac) 

--- Storm Data 

Rainfall Depth by Rainfall Return Period 

2-Yr 5-Yr 10-Yr 25-Yr SO-Yr 100-Yr 1-Yr 
(in) (in) (in) ( in) (in) (in) (in) 

3.5 4.5 5.0 6.0 7.0 7.5 2.7 

Storm Data Source: Richmond County, NY (NRCS) 
Rainfall Distribution Type: Type III 
Dimensionless Unit Hydrograph: <standard> 

WinTR-55, version 1.00.08 Page 1 4/13/2007 11:18:13 AM 



sw Atlas Tack 
Spillway Design 

Bristol county, Massachusetts 

Storm Data 

Rainfall Depth by Rainfall Return Period 

2-Yr 5-Yr lO-Yr 25-Yr 50-Yr lOQ-Yr l-Yr 
(in) (in) (in) (in) (in) (in) (in) 

3.5 4.5 5.0 6.0 7.0 7.5 2.7 

Storm Data Source: Richmond county, NY (NRCS)
 
Rainfall Distribution Type: Type III
 
Dimensionless Unit Hydrograph: <standard>
 

winTR-55, version 1.00.0B Page 1 4/13/2007 11:18:13 AM 



sw Atlas Tack 
Spillway Design 

Bristol county, Massachusetts 

watershed Peak Table 

Sub-Area Peak Flow by Rainfall Return Period 
or Reach 2-Yr 5-Yr lO-Yr 25-Yr SQ-Yr lOO-Yr l-Yr 

Identifier (cfs) (Cfs) (cfs) (cfs) (cts) (cis) (cfs) 

SUBAREAS 
Drainage 24.03 35.61 41.48 65.63 71.67 15.26 

REACHES 

OUTLET 24.03 35.61 41.48 53.5l 65.63 71.67 15.26 

WinTR-55, Version 1.00.08 Page 1 4/13/2007 11:18:13 AM 



sw Atlas Tack 
Spillway Design 

Bristol County, Massachusetts 

Hydrograph Peak/Peak Time Table 

Sub-Area Peak Flow and Peak Time (hr) by Rainfall Return Period 
or Reach 2-Yr 5-Yr lO-Yr 25-Yr 5Q-Yr lOO-Yr l-Yr 

Identifier (cfs) (cfs) (cfs) (cfs) (cfs) (cis) (cfs) 
(hT) (hr) (hrl (hr) (hr) (hy) (hT) 

~ ~ ~ ~ ~ ------- ------------------------------------- ." - - - -------
SUBAREAS 
Drainage 24.03 35.61 41.48 53.51 65.63 71.67 15.26 

12.36 12.35 12.33 12.35 12.34 12.34 12.37 

REACHES 

OUTLET 24.03 35.61 41.48 53.51 65.63 71.67 15.26 

WinTR-55, Version 1.00.08 Page 1 4/13/2007 11:18~13 AM 



sw Atlas l'ack 
Spillway Design 

Br"istol County, Massachusetts 

Sub-Area Summary Table 

Sub~Area Drainage Time of Curve Receiving Sub-Area 
Identifier Area Concentration Number Reach Description 

(ae) (hr) 

Drainage 20.00 0.497 82 Outlet Drainage Area 

Total Area: 20 (ae) 

WinTR-55, Version 1.00.08 Page 1 4/13/2007 11:18:13 AM 



sw Atlas Tack 
spillway Design 

Bristol County, Massachusetts 

Sub-Area Time of Concentration Details 

Sub-Area Flow Mannings'8 End Wetted Travel 
Identifier/ Length Slope n Area Perimeter Velocity Time 

1ft) Ift/ft) (sq ft) 1ft) (it/sec) (hr) 

Drainage 
SHEET 100 0.0170 0.400 0.365 
SHALLOW 1000 0.0170 0.050 0.132 

Time of Concentration 0.497 

WinTR-S5, Version 1.00.08 Page 1 4/13/2007 11:18:13 AM 



sw Atlas Tack 
Spillway Design 

Bristol County, Massachusetts 

Sub-Area Land Use and Curve Number Details 

sub~Area Hydrologic Sub-Area Curve 
Identifier Land Use Soil Area Number 

Group (ae) 

Drainage Industrial c 10 91 
Woods (fair) c 10 73 

Total Area / Weighted Curve Number 20 82 

WinTR-S5, Version 1.00.08 Page 1 4/13/2007 11:18:13 AM 



TABLE 14·3: DESIGN DATA FOR SPILLWAYS'
 

Stage 
,~~p) 

Spillway 
Variables 

Bottom Width Ih) in Feet 

S 

6 

2.7 

10 12 14 15 ,. 20 22 24 25 

18 

2.7 

28 30 32 34 36 3. 40 

0.5 
Q 7 

2.7 

S 

2.7 

10 

2.7 

11 

2.7 

13 

2.7 

14 

2.7 

15 

2.7 

17 

2,7 

20 21 22 24 25 27 2S 

V 2.7 2.7 2.7 2.7 2.7 2.7 2.1 

S J.9 J.9 3.9 3.8 3.8 3.B 3.8 J.8 3.B 3.8 

J3 

26 

37 

33 

3.3 

41 

42 

J.2 

45 

51 

48 

61 

52 

3.0 

3,' 

3.4 

3,' 

3. B 

3. 1 

4.0 

3,0 

3.S 3.8 3.B 3.8 3 .• 3.8 3.8 

X 32 3J 33 3J 33 33 33 33 33 33 33 33 33 33 33 33 

0,' 

0.7 

Q S 

3 .0 

3 .7 

36 

11 

3.2 

10 12 14 15 lS 20 21 24 2B 30 32 34 35 37 39 

V 3.0 3.0 J . 0 3.0 3.0 3.0 3.0 3.0 3. 0 

3.' 

3.0 3.0 3,0 3.0 3.0 3.0 

S 3.7 3.7 3.7 3.5 3.7 J .• 3.5 3.5 3.6 3.5 3.6 3.6 3.6 3.6 

X 

Q 

V 

36 36 J6 3. 36 37 l7 37 37 J7 31 37 37 37 37 

13 16 lS 20 23 25 2S 30 35 38 41 43 44 46 48 

3.2 3.3 3.3 3.3 J.3 3.3 3.3 3.3 3.3 3.3 3.3 3.3 3.3 3.3 3.3 

S 3.5 3.5 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3,4 3,4 3.4 3.4 3.4 

X 39 

13 

3.5 

40 40 40 41 41 41 41 41 41 41 41 41 41 41 41 

0.8 
Q " 19 21 2. 29 J2 35 38 45 4' 48 51 54 57 60 

V 3.5 3 . 5 3.6 3.5 3.' 3.' 3.' 3.6 3.' 3.' 3.6 3,6 3.6 3.' 3,6 

S 3.3 3.3 3.3 3.2 3.2 3.2 3.2 J.2 J.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 

X 44 

17 

3.7 

44 44 " 45 45 45 45 45 45 45 45 45 45 45 45 

0.9 
Q 20 24 2S 32 35 39 43 47 53 57 60 64 58 71 75 

V 3.S 3.S J.S 3.S 3.B 3. 8 

3.1 

" 

3. S 

3.1 

4. 

3.8 

3,1 

" 

3.8 3.8 3.8 3.8 3,B 3.8 3,8 

S 

X 

3.2 

47 

20 

4,0 

3,1 

47 

3.1 

48 

3.1 

48 

3.1 

" 
3.1 

" 
3.1 3.1 3.1 3.1 3.1 3.1 3.1 

49 49 49 49 49 49 49 

1.0 
Q 24 29 33 3B 42 47 51 55 53 68 72 77 81 .5 90 

V 4.0 4.0 4.0 4,0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4,0 4.0 4.0 

S 3.1 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 

X 51 

23 

4,2 

51 51 51 52 52 52 52 52 52 52 52 52 52 52 52 

l.l 
Q 28 34 39 44 49 54 50 .5 70 74 79 84 89 95 100 105 

V 4.2 4.2 4.3 4.3 4,3 '.3 4,3 4.3 4.3 

2.8 

56 

4.3 4.3 4.3 4.3 4.3 4.3 4.3 

S 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.8 2.8 2.8 2.8 2.S 2.S 2.8 

X 55 

28 

4.4 

55 55 55 55 55 55 56 56 56 56 56 56 56 56 56 

1.2 
Q 3J 40 45 51 58 64 59 75 80 

2.8 

50 

91 

4.5 

85 92 98 104 110 116 122 

V 4.4 4.4 4.4 4.4 4.5 4.5 4.5 4,5 4.5 4.5 4.5 4,5 4,5 4.5 4.5 

S 2.9 2,9 2.S 2,S 2.S 2,8 2,8 2.S 2.S 2.S 2.S 2.8 2.8 2.8 2,8 2.S 

X 58 

J2 

4,5 

5S 59 59 59 59 59 59 60 60 50 60 50 60 50 50 

1.3 

1.4 

Q 38 .. 53 58 65 73 SO 86 99 106 112 119 125 133 140 

V 4.5 4.5 4.5 4.' 4.' 4.7 4.7 4.7 4.7 4.7 4.7 4.7 4.7 4.7 4.7 4.7 

S 2.8 2.8 2.8 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 

X 

Q 

V 

52 

37 

4.7 

62 62 63 53 63 63 63 63 63 63 64 64 64 64 54 64 

44 51 59 66 74 82 90 96 103 111 119 127 134 142 150 158 

4.8 4.S 4.8 4.S 4.S 4,S 4.S 4.8 4.9 

2.5 

4.9 4,9 4,9 4.9 4.9 4.9 4.9 

S 2.S 2.7 2.7 2.7 2.7 2.7 2.7 2.5 2.5 2.' 2.5 2.5 2,5 2.5 2.5 2,5 

X 55 55 66 66 66 .7 67 67 67 57 '7 58 5. 58 5S 5S 59 

C-68
 



Channel North· Matting
 
Worksheet for Trapezoidal Channel
 

Project DescrIption 

Worksheet Channel North Matting 

Flow Element Trapezoidal Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Mannings Coefficient 0030 

Slope 0.016000 ftlft 

Depth 1.00 ft 
left Side Slope 3.00 H: V 

Right Side Slope 3.00 H: V 

Bottom Width 2.00 ft 

Results 

Discharge 

Flow Area 

Wetted Perimeter 

Top Width 

Critical Depth 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Flow Type 

22,30 cfs 

5.0 W 
8.32 ft 
8.00 ft 

1.00 ft 

0016186 ftlft 
4.46 fl/s 

0.31 ft 

1.31 ft 

0.99 

Subcritical 

Project Engineer: GeoCivil Group 
c:\haeslad\fmw\atlas tack\april07.fm2 Roy F. Weston Inc FlowMaster v6.1 [6140] 
04/13/07 08:03:36 AM © Haeslad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Channel South· Matting
 
Worksheet for Trapezoidal Channel
 

Project Description 

Worksheet Channel South Matting 

Flow Element Trapezoidal Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Mannings Coefficient 0030 

Stope 0.032000 ftlft 

Depth 1.00 ft 
Left Side Slope 3.00 H: V 
Right Side Slope 3.00 H: V 

Bottom Width 2.00 ft 

Results 

Discharge 

Flow Area 

Wetted Perimeter 

Top WICJth 

Critical Depth 

CrlfJcal Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Flow Type 

31,54 cfs 

5.0 fF 
8.32 ft 

800 ft 
1.18 ft 

0.015456 ftlft 
6,31 tus 

0.62 ft 
1.62 ft 
1.41 

Supercritical 

Project Engineer: GeoCivil Group 
c:\haestad\fmw\atlas tack\april07.fm2 Roy F. Weston Inc FlowMasler vB.1 [6140J 
04/13/07 08:05:09 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755~1666 Page 1 of 1 



Channel North - Rip Rap
 
Worksheet for Trapezoidal Channel
 

Project Description 

Worksheet Channel North Rip Rap 

Flow Element Trapezoidal Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Mannings Coefficient 0,050 

Slope 0,016000 ftlft 

Depth 1.00 ft 

Left Side Slope 3,00 H; V 

Right Side Slope 3,00 H;V 

Bottom Width 2,00 It 

Results 

Discharge 

Flow Area 

Welted Perimeter 

Top Width 

Critical Depth 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Flow Type 

13.38 cfs 
5,0 ft' 

8,32 ft 
8,00 ft 

on ft 
0,048156 ftlft 

2.68 ftls 
0,11 ft 
1,11 ft 

0,60 

Subcritical 

Project Engineer: GeoCivll Group 
c:\haestad\fmw\atlas tack\apriI07. fm2 Roy F. Weston Inc FlowMasterv6.1 [6140} 
04/13/07 08:04:24 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Channel South· Rip Rap
 
Worksheet for Trapezoidal Channel
 

Project Description 

Worksheet Channel South Rip Rap 

Flow Element Trapezoidal Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Mannings Coefficfent 0.050 

Slope 0.032000 ftlft 
Depth 1.00 ft 
Left Side Slope 3.00 H: V 

Right Side Slope 3.00 H: V 
Bottom Width 200 ft 

Results 

Discharge 

Flow Area 

Wetted Perimeter 

Top Width 

Critical Depth 

Critical Slope 

Velocfty 

Velocity Head 

Specific Energy 

Froude Number 

Flow Type 

18.92 cfs 

5.0 ft2 

8.32 ft 
800 ft 
0.92 ft 

0.045960 ftlft 
3.78 ft/s 

0.22 ft 
1.22 ft 

0.84 

Subcritical 

Project Engineer: GeoClvii Group 
c:\haestad\fmw\atlas tack\aprilO7_fm2 Roy F. Weston Inc FlowMaster v6.1 [6140] 
04/13/07 08:05:48 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 
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Design of Roadside Channels with Flexible Linings [ 

HydraUlic Engineering Circular Number 15, Third Edition f 
( 

Chapter 6: Riprap, Cobble, and Gravel Lining Design i 

Riprap, cobble, and gravel linings are considered permanent flexible linings. They may be described as 
a noncohesive layer of stone or rock with a characteristic size, which for the purposes of this manual is 
the 0 50 , The applicable sizes for the guidance in this manual range from 15 mm (0.6 in) gravel up to 550 
mm (22 in) riprap. For the purposes of this manual, the boundary between gravel, cobble, and riprap 
sizes will be defined by the following ranges: 

• Gravel: 15'- 64 mm (0.6 - 2.5 in) 
• Cobble: 64 - 130 mm (2.5 - 5.0 in) 
• Riprap: 130 - 550 mm (5.0 - 22.0 in) 

Other differences between gravels, cobbles, and riprap may include gradation and angularity. These
 
issues will be addressed later
 

Gravel mUlch, although considered permanent, is generally used as supplement to aid in the 
establishment of vegetation (See Chapter 4). It may be considered for areas where vegetation 
establishment is difficult, for example, in arid-region climates. For the transition period before the 
establishment of the vegetation, the stability of gravel mulch should be assessed using the procedures 
in this chapter 

The procedures in this chapter are applicable to uniform prismatic channels (as would be characteristic 
of roadside channels) with rock sizes within the range given above. For situations not satisfying these 
two conditions, the designer is referred to another FHWA circular (No. 11) "Design of Riprap 
Revetment" (FHWA, 1989). 

6.1 Manning's Roughness 

Manning's roughness is a key parameter needed for determining the relationships between depth, 
velocity, and slope in a channel. However, for gravel and riprap linings, roughness has been shown to 
be a function of a variety of factors inclUding flow depth, 0 50 , 0 84 , and friction slope, Sf. A partial list of 
roughness relationships includes Blodgett (1986a), limerinos (1970), Anderson, et al. (1970), USACE 
(1994), Bathurst (1985), and Jarrett (1984). For the conditions encountered in roadside and other small 
channels, the relationships of Blodgett and Bathurst are adopted for this manual. 

Blodgett (1986a) proposed a relationship for Manning's roughness coefficient, n, that is a function of the 
flow depth and the relative flow depth (d /D50) as follows: a

0' dX (6.1) 
n = a 

2.25 + 523 IOg(~)
D,o 

where, 

n :::: Manning's roughness coefficient, dimensionless 

d = average flow depth in the channel, m (It)a 

http://www.fuwa.dot.gov/engineering/hydraulics/pubsI05114/hec 1506.cfm 312212007 



Chapter 6 - Design of Roadside Channels with Flexible Linings HEC No. 15 - Hydraulics... Page 2 of 17 

= median ripraplgravel size, m (It) Dso 
a = unit conversion constant, 0.319 (SI) and 0.262 (CU) 

Equation 6.1 is applicable for the range of conditions where 1.5 S d)DsoS 185. For small channel 
applications, relative flow depth should not exceed the upper end of this range. 

Some channels may experience conditions below the lower end of this range where protrusion of 
individual riprap elements into the flow field significantly changes the roughness relationship. This 
condition may be experienced on steep channels, but also occurs on moderate slopes. The reiationship 
described by Bathurst (1991) addresses these conditions and can be written as follows (See Appendix°for the original form of the equation): 

a: d;.( (6.2) 
n "'" a


.J9 f(Fr) f(REG) f(CG)
 

where, 

d = average flow depth in the channel, m (It) a 

g = acceleration due to gravity, 9.81 mis' (32.2 ftls 2 ) 

Fr = Froude number 

REG = roughness element geometry 

CG = channel geometry 

a = unit conversion constant, 1.0 (SJ) and 1.49 (CU) 

Equation 6.2 is a semi-empirical relationship applicable for the range of conditions where 
0.3<d/Dso<8.0. The three terms in the denominator represent functions of Froude number, roughness 
element geometry, and channel geometry given by the following equations: 

(6.3)o.28Fr )'09(0.705lb)

f(Fr) =
 

( b 

0.""2 (6.4) 
f(REG) = 13.434 .2.... b'025(Tlo",f''' 

( )0'0 
(6.5) 

f(CG) = ( ;. r 
where, 

T = channel top width, m (It) 

b = parameter describing the effective roughness concentration 

The parameter b describes the relationship between effective roughness concentration and relative 
SUbmergence of the roughness bed. This relationship is given by: 

(6.6) 

Equations 6.1 and 6.2 both apply in the overlapping range of 1.5'; d/Dso S 8. For consistency and 
ease of application over the widest range of potential design situations, use of the Blodgett equation 
(6.1) is recommended when 1.5 S d/Dso ' The Bathurst equation (6.2) is recommended for 
0.3<d/Dso<1.5. 

http://www.thwa.dot.gov/engineering/hydraulics/pubs/05114/hec 1506,cfm 3/22/2007 
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As a practical problem, both Equations 6.1 and 6.2 require depth to estimate n while n is needed to 
determine depth setting up an iterative process. 

6.2 Permissible Shear Stress 

Values for permissible shear stress for riprap and gravel linings are based on research conducted at 
laboratory facilities and in the field. The values presented here are judged to be conselVative and 
appropriate for design use. Permissible shear stress is given by the following equation: 

(6.7) 

where, 

Tp = permissible shear stress, N/m2 (lbIft2) 

F. = Shield's parameter, dimensionless
 

V, = specific weight of the stone, N/m' (Ibitt')
 

V = specific weight of the water, 9810 N/m' (62.4 Ibltt')
 

= mean riprap size, m (tt)0 50 

Typically, a specific weight of stone of 25,900 N/m' (165 Iblft') is used, but if the available stone is 
different from this value, the site-specific value should be used. 

Recalling Equation 3.2, 

and Equation 3.1, 

Equation 6.7 can be written in the form of a sizing equation for 0 50 as shown below: 

(6.8)o	 > SFd S, 
50 - F,(SG -1) 

where, 

d = maximum channel depth, m (tt) 

SG = specific gravity of rock (V/V) , dimensionless 

Changing the inequality sign to an equality gives the minimum stable riprap size for the channel bottom. 
Additional evaluation for the channel side slope is given in Section 6.3.2. 

Equation 6.8 is based on assumptions related to the relative importance of skin friction, form drag, and 
channel slope. However, skin friction and form drag have been documented to vary resulting in reports 
of variations in Shield's parameter by different investigators, for example Gessler (1965), Wang and 
Shen (1985), and Kilgore and Young (1993). This variation is usually linked to particle Reynolds number 
as defined below: 

R, V.DOD=--
(6.9) 

where, 

Re = particle Reynolds number, dimensionless 

http://www.fhwa.dot.gov/engineering/hydraulics/pubs/05114/hec 1506.cfm 3/22/2007 
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V. : shear velocity, m/s (ftls)
 

v = kinematic viscosity, 1.131x10·6 m2/s at 15.5 deg C (1.217xlO·5 ft2/S at 60 deg F)
 

Shear velocity is defined as: 

(6.10)V. = ~gdS 

where, 

g	 = gravitational acceleration, 9.81 m/s2 (32.2 ftls2) 

d : maximum channel depth, m (ft)
 

S = channel slope, m/m (ftlft)
 

Higher Reynolds number correlates with a higher Shields parameter as is shown in Table 6.1. For many 
roadside channel applications, Reynolds number is less than 4x1 04 and a Shields parameter of 0.047 
should be used in Equations 6.7 and 6.8. In cases for a Reynolds number greater than 2x105 , for 
example, with channels on steeper slopes, a Shields parameter of 0.15 should be used. Intermediate 
values of Shields parameter should be interpolated based on the Reynolds number. 

Table 6.1. Selection of Shields' Parameter and Safety
 
Factor
 

F' SF 

S4x104 0.047 1.0 

4x1 

>2x105	 1.5 

Higher Reynolds numbers are associated with more turbulent flow and a greater likelihood of lining 
failure with variations of installation quality. Because of these conditions, it is recommended that the 
Safety Factor be also 'Increased with Reynolds number as shown in Table 6.1. Depending on site
specific conditions, safety factor may be further increased by the designer, but should not be decreased 
to values less than those in Table 6.1. 

As channel slope increases, the balance of resisting, sliding, and overturning forces is altered slightly. 
Simons and Senturk (1977) derived a relationship that may be expressed as follows: 

(6.11)D > SF dS 11
 
;0 - F.(SG 1)
 

where, 

!'J.	 : function of channel geometry and riprap size 

The parameter!'J. can be defined as follows (see Appendix D for the derivation): 

K, (1 + si n( 0' + ,6))tan 1 (6.12) 

11 = -;:;2~rC-os..ce:-:t-an----:-1-~S;=F-'si'--n-::'e-c""os-cfJ"') 

where, 

a	 : angle of the channel bottom slope 

p	 = angie between the weight vector and the weighUdrag resultant vector in the plane of
 
the side slope
 

e	 : angle of the channel side slope 

<p	 = angle of repose for the riprap 

Finally, P is defined by: 

http://www.fhwa.dot.govlengineering/hydraulics/pubs/05114/hec 1506.cfm 3/22/2007 



Landlok® Erosion Control Blankets (ECSs) are comprised of either straw and!or coconut fibers or polypropylene yarns 

and fibers, and most are reinforced on one or both sides by apolypropylene netting. Designed to hold seed and soil in 

place, protect emerging seedlings and accelerate vegetation growth in low to moderate erosion applications, ECBs are 

engineered to degrade over a period of one to three years as vegetation becomes robust enough to maintain long-term 

erosion protection by itself. 

FEATURES 8< BENEFITS 

~ Recognized as a Best Management Practice (BMP) by the U.S. EPA' 

~ Can be handled and installed easily 

~ Protects seed and soil; provides erosion control until vegetation 
is strong enough to take over 

; Available through nationwide distribution network 

lANIHOK® EROSHlN CONTROL BLANKETS PRODUCT FAMILY TABLE 

·U.S. EPA: United States Environmental Protection Agency 

PW,jPEX I THE ADVANTAGE CREATORS~ 

GEOSYNTHETtCS 



• Functional longevity: Product range allows selection of the best product for the application. 

KEY PROPERTIES Of IANIHOK* EROS)IlN CONTROL BLANKETS 

HNCHORSfyd' 
2.5 ANCHORS/m' 

1 ANCHOR/yd' 
1.2 ANCHORS/m' 

1.5 ANCHORS/yd' 
1.B ANCHORS/m' 

$1.00 -1.50/yd' 
$1.20 - 1.79/m' 

$2.00 - V5/yd' 
$2.39 - 3.29/m' 

$1.25 -1.75/yd' 
$1.50 - 2.09/m'

LANOLOK S2 

LANOLOK Sl 

LANOLOK·C2 
LONG-TERM 

OEGRAOABLE 
(3YEARS) 

SHORT·TERM 
OEGRAOABLE 

(1 YEAR) 
4H:1V DR FLAlTER 

1.5H:1V 

SHEAR STRESS UP TO 
2.0 Ibs/ft' 
(96 N/m') 

VElOCITY UPTO 
5.0 to 6.0 fi/sec 

(1.5 to I.B m/sec) 

NOTES: 1. Installed cost estimates range from large to small projects acrOfding to material quantity. The estimates include material, seed, labor and equipment Costs vary greatly in different 
regions olthe country. 2. For slopes sleeper than 1.5 H:IV, please see ourlandlok'" TRM and Pyramatill HPTRM product brochure, 3. For channels with shear stress grealerthan 2.0 

Ibs/ttl (96 Njm 1 ) and avelocity greater than 5,0 to 6.0 ftjsec (1.5 to 1.8 mjset), please see our lamilok TRM and Pyramat'" flPTRM product brochure. 

APPLICATION RECIlMMEND/HlIlNS fllR lANOUlK0 ERIlSIIlI, CIHHRIH BIAt,KETS 

1> Mass Per Unit Area: Ensures aconsistent distribution of fibers within the matrix, which leads to improved erosion protection. 



lAN!HOK0 EROSION CONUlH 8LANKETS PROPERTY TASt ENGLISH & METRiC UNiTS 

SHDRT·TERM SHORT·TERM SHORT-TERM EXTENDED·TERM EXTENDED·TERM LONG·TERM
fUNCTIONAL OBSERVED TYPICAL DEGRADABLE DEGRADABLE DEGRADABLE DEGRADABLE DEGRADABLE DEGRADABLE
LONGEVITY. (1 YEAR) (1 YEAR) (1 YEAR) (1.5 YEARS) (2 YEARS) (3YEARS) 

ROLL 60D yd' 100 yd'
MEASURED TYPICAL

AREA 84m2 

NOTES: 1. The pmperty values lisled are effective 08/2006 and are subject 10 change \\ithout notice. 

lANllUlK" E/lOSIll/l CONTI/Ill BLANKET PERFOIlMANCE VAlUES ENGliSH I, METRIC UNiTS 

SHORT-TERM 2.0Ib/fi' 5.0·6.0 fi/secLANDLOK S2 DEGRADABLE 0.027 0.21
96 N/m' 1.5·1.8 m/sec(1 YEAR) 

NOTES: 1. "njl" not recommended tor use in swales and low-flow channels. 
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Atlas Tack Superfund Site 
Building Demolition Debris 
Beneficial Use Determination Application 

LIST OF ACRONYMS 
 

ACM asbestos-containing materials  

Atlas Tack Atlas Tack Corporation 

BUD Beneficial Use Determination  

CENAE U.S. Army Corps of Engineers, New England District 

CCC Critical Contaminant of Concern  

Charter Charter Environmental, Inc.  

CMR Code of Massachusetts Regulations 

CoC Contaminant of Concern 

EPA United States Environmental Protection Agency 

ft2 square feet 

HI Hazard Index 

ICR Incremental Cancer Risk 

MassDEP Massachusetts Department of Environmental Protection 

PAH(s) polynuclear aromatic hydrocarbons  

PCB polychlorinated biphenyls 

RD/RA Remedial Design/Remedial Action  

ROD Record of Decision 

Site Atlas Tack Corporation Superfund site  

SVOC(s) semi-volatile organic compounds 

U.S. United States 

WESTON® Weston Solutions, Inc. 

yd3 cubic yards 
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1. SITE LOCATION/DESCRIPTION 

The Site Vicinity Map for the Atlas Tack Corporation (Atlas Tack) Superfund Site (Site) is 

presented in Figure 1-1. The Site is located at 83 Pleasant Street in Fairhaven, Massachusetts, 

and primary vehicular access is gained through a locked gate on Pleasant Street. The former 

Administration Building is located on the western side of the Site; all other buildings associated 

with the manufacturing activities have been demolished. Approximately 15,000 cubic yards (yd3) 

of crushed concrete and brick from recent demolition activities are located on the property, and 

are the subject of this Beneficial Use Determination (BUD) Application. 

The Site includes the entire Atlas Tack property (owned by the Atlas Tack), a disposal area at the 

end of Church Street on the Hathaway Braley Wharf Company property, and a portion of Boys 

Creek and its associated tidal marsh. Boys Creek flows in a southeasterly direction and 

discharges into the tidal marsh. The Site is primarily located in a residential area with a tidal 

marsh bordering the back of the property to the east. The Fairhaven hurricane barrier, 

constructed in the mid-1960s, cuts through the tidal marsh in a northeast/southwest plane. There 

is a bike path and a boat-related industry north of the Site, and an elementary school is located 

approximately 200 feet to the northwest. The Site comprises approximately 13.6 acres of 

commercial area and 7.2 acres of wetland. The disposal area on the Hathaway Braley 

Wharf Company property is approximately 3.2 acres in size, abutting the Site to the southeast. 

The total site area is approximately 24 acres. Figure 1-2 has been provided to show the 

Pre-Demolition Site Layout. 
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2. SITE BACKGROUND 

The Atlas Tack performed nail, tack, rivet, and other similar manufacturing activities 

from 1901 until 1985 when operations at the Site ceased. The facility’s processes included 

forging, machining, acid-washing, electroplating, enameling, and painting. 

In February 1990, the Site was added to the National Priority List as a result of 

past waste disposal practices from the manufacturing process. The United States (U.S.) 

Environmental Protection Agency (EPA) signed the Record of Decision (ROD) on 

10 March 2000, and issued a Special Notice of Responsibility and Potential Liability to 

Atlas Tack on 2 October 2000, to perform the selected site cleanup remedy under a negotiated 

Remedial Design/Remedial Action (RD/RA) Consent Decree. Atlas Tack has not entered into 

the RD/RA Consent Decree with EPA. 

Therefore, in 2005, Phase I of the remediation mandated by the ROD was performed by 

Charter Environmental, Inc. (Charter). As part of remedial activities, the concrete slab of the 

main processing building, boiler building, and the smokestack were demolished. Prior to 

building demolition, Charter surveyed, identified, and removed hazardous waste/materials from 

the Site, including former plating baths, fuel oil, and asbestos-containing materials (ACM). 

Charter identified non-friable ACM on-site and removed more than 200 windows that contained 

non-friable asbestos in window caulking and 15,000 square feet (ft2) of non-friable ACM in the 

roofing. The ACM was manually removed, double wrapped in polyethylene, and disposed 

off-site. Wipe samples collected following asbestos removal confirmed that no asbestos 

remained on any of the building materials. 

Following completion of the hazardous materials and asbestos removal, the 10,000 ft2 

boiler building was demolished. Activities included demolition and removal of three oil boilers, 

one coal boiler, associated piping, and a 185 foot tall exhaust stack. Upon completion of the 

boiler building demolition, a 132,000 ft2 concrete slab was removed and brick and concrete 

material was crushed on-site using a track excavator with a grapple and demolition hammer. 

Demolition of the 68,000 ft2 main building was then performed. 
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Building components were separated into base components (i.e., wood, steel, masonry). Masonry 

was stored on-site for future crushing operations. Approximately 30 trailer-loads of clean wood 

were disposed off-site and approximately 18 trailer-loads of metal debris were sent off-site for 

recycling. Approximately 15,000 yd3 of brick and concrete debris were crushed to a nominal size 

of 6-inch minus and stockpiled on-site for potential reuse as fill during Phase II remedial 

activities. Analytical testing, described in the following section, identified elevated levels of 

polynuclear aromatic hydrocarbons (PAHs) above site cleanup goals. Approximately 2,000 yd3 

have been reused on-site as road base or berm material. The crushed material has been placed on 

a geotextile liner to eliminate migration of fine particles and in the case of the berm, is wrapped 

in 6-millimeter polyethylene sheeting. This material will be removed and appropriately disposed 

off-site during restoration activities at the Site. The remaining 13,000 yd3 of debris is stockpiled 

on-site with a liner and cover of 6-millimeter polyethylene with surrounding erosion control 

measures and is currently awaiting disposal off-site.  

Of the remaining 13,000 yd3, a small amount (100 to 200 yd3) of concrete rubble was stockpiled 

separately and has not yet been crushed. Figure 2-1 depicts the locations of the debris stockpiles 

currently remaining on-site as a result of Phase I activities and the current Phase II Site Layout.  

Phase II of remedial actions being implemented at the Site began in the summer of 2006 and 

consist of soil remediation. This effort is being conducted by Weston Solutions, Inc., 

(WESTON®) under contract to the U.S. Army Corps of Engineers, New England District 

(CENAE). CENAE is executing this work under an interagency agreement with EPA Region 1. 

Site work support is being provided by Charter. 
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3. WASTE CHARACTERIZATION 

3.1 CHEMICAL PROPERTIES 

The approximate 13,000 yd3 of material is currently staged in stockpiles (one large pile 

comprised of crushed debris and one small pile with 200 yd3 of unprocessed concrete rubble). 

Eight (8) samples (ATSPA1, ATSPA2, ATSPA3, ATSPA4, ATSPB1, ATSPB2, ATSPB3, 

and ATSPB4) were analyzed for PAHs via EPA SW 846 Method 8270C with Selective Ion 

Monitoring to achieve the lowest possible detection limits. The ranges of detected PAHs are 

provided in Table 3-1. 

Table 3-1 

Range of Polynuclear Aromatic Hydrocarbon Stockpile Results 
 
Polynuclear Aromatic Hydrocarbon Selective Ion Monitoring Analysis 
 

PAH Compound 

MCP 
UCL 

(mg/kg) 

Minimum 
Concentration 

(mg/kg) 

Minimum 
Concentration 

Sample ID 

Maximum 
Concentration 

(mg/kg) 

Maximum 
Concentration 

Sample ID 

Benzo(a)Anthracene 3,000 6.2 ATSPB3 37.0 ATSPA4 

Benzo(b)Fluoranthene 3,000 6.7 ATSPB3 44.0 ATSPA4 

Benzo(k)Fluoranthene 10,000 2.6 ATSPB3 16 ATSPA1 

Benzo(a)Pyrene 300 3.4 ATSPB3 37 ATSPA4 

Dibenzo(a,h)Anthracene 300 0.86 ATSPB3 5.2 ATSPA4 

Indeno(1,2,3-cd)Pyrene 3,000 3.6 ATSPB3 26 ATSPA4 

PAH = polynuclear aromatic hydrocarbons 
MCP = Massachusetts Contingency Plan 
UCL= Upper Concentration Limit (310 Code of Massachusetts Regulations (CMR) 40.0996(7)) 
mg/kg = milligrams per kilogram 

The remaining samples (PILEA, PILE1B, PILE2A, PILE2B, PILE2C, PILE2D, PILE2E, 

PILE2F, and PILE2G) were analyzed at the EPA New England Laboratory for semi-volatile 

organic compounds (SVOCs) via EPA’s Base Neutral Aromatics in Soil-Medium Level Method. 

Table 3-2, provides a range of concentrations for detected SVOCs. Appendix A contains full 

analytical data packages, including quality assurance/quality control samples. 
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Table 3-2 
 

Range of Semi-Volatile Organic Compound Stockpile Results 
 
Base Neutral Aromatics in Soil Medium Level 
 

PAH Compound 

MCP 
UCL 

(mg/kg) 

Minimum 
Concentration 

(mg/kg) 

Minimum 
Concentration 

Sample ID 

Maximum 
Concentration 

(mg/kg) 

Maximum 
Concentration 

Sample ID 

Acenaphthene 10,000 0.23 PILE2D 0.84 PILE1A 

Acenaphthylene 10,000 1.3 PILE2B, 
PILE2E 

4.0 PILE1B 

Anthracene 10,000 3.0 PILE2A 9.2 PILE1A 

Benzo(a)Anthracene 3,000 7.0 PILE2A, 
PILE2G 

24 PILE1B 

Benzo(b)Fluoranthene 3,000 9.1 PILE2A, 
PILE2G 

35 PILE1B 

Benzo(k)Fluoranthene 10,000 3.1 PILE2E 12 PILE1B 

Benzo(g,h,i)Peryllene 10,000 4.7 PILE2G 20 PILE1B 

Benzo(a)Pyrene 300 6.8 PILE2E 30 PILE1B 

Carbazole N/A 1.3 PILE2A 5.2 PILE1A 

Chrysene 400 5.8 PILE2G 14 PILE1A 

Dibenzo(a,h)Anthracene 300 1.1 PILE2A, 
PILE2G 

3.7 PILE1B 

Dibenzofuran N/A 0.77 PILE2C 1.5 PILE1A 

Fluoranthene 10,000 15 PILE2A 57 PILE1B 

Fluorene 10,000 0.68 PILECD 1.6 PILE1A 

Indeno(1,2,3-cd)Pyrene 3,000 5.4 PILE2G 23 PILE1B 

Naphthalene 10,000 0.5 PILE2D 1.2 PILE1A 

Phenanthrene 10,000 9.4 PILE2A 38 PILE1B 

Pyrene 10,000 9.9 PILE2A 51 PILE1B 

PAH = polynuclear aromatic hydrocarbons 
MCP = Massachusetts Contingency Plan 
UCL= Upper Concentration Limit (310 CMR 40.0996(7)) 
mg/kg = milligrams per kilogram 

In addition to the data discussed above, three samples were collected from materials which were 

later stockpiled. These samples (ATSPA, ATSPB, and ATSPA1) were analyzed for arsenic, lead, 

copper, zinc, and polychlorinated biphenyls (PCB). The results are tabulated in Table 3-3. 
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Table 3-3 
 

Metal and Polychlorinated Biphenyl Stockpile Results 
 

Analyte 
MCP UCL 

(mg/kg) 
ATSPA 
(mg/kg) 

ATSPA1 
(mg/kg) 

ATSPB 
(mg/kg) 

Arsenic 20 3.3 2.9 3.1 

Copper N/A 87.9 88.2 389 

Cyanide 4,000 0.987 0.375 4.8 

Lead 3,000 594 754 136 

Zinc 10,000 279 362 257 

Total PCBs 100 1.2 0.66 1.6 

MCP = Massachusetts Contingency Plan
 

UCL= Upper Concentration Limit (310 CMR 40.0996(7) 
 
PCB(s) = polychlorinated biphenyls 
 
mg/kg = milligrams per kilogram
 

N/A = Not applicable 
 

A compilation of analytical results has been completed to compare the results to the published 

BUD risk-based values. This comparison is provided in Table 3-4. 

3.2 PHYSICAL PROPERTIES 

The debris consists of crushed brick and concrete. Samples collected from the debris yielded an 

average of 95% for percent solids. 

3.3 BIOLOGICAL PROPERTIES 

The material is comprised of construction debris, and as such, does not contain soil, plant 

material, detritus, or other organic or biological materials. Because the building was not a 

hospital, laboratory, or medical office building, there is no reason to suspect biological waste or 

other biohazards exist. 
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Table 3-4 
 

Atlas Tack Corporation Superfund Site
 

Crushed Brick and Concrete Comparison to Beneficial Use Determination Standards
 

Parameter 

BUD BUD BUD Results (mg/kg) 
Average 
Results 

S-1 S-2 S-3 Charter Sampling - Stockpile USEPA Sampling 
(mg/kg) (mg/kg) (mg/kg) SPA SPA1 SPB ATSPA1 ATSPA2 ATSPA3 ATSPA4 ATSPB1 ATSPB2 ATSPB3 ATSPB41. ATSPB4D Pile 1A Pile 1B Pile 2A Pile 2B Pile 2C Pile 2D Pile 2E Pile CD Pile 2F Pile 2G 

SVOCs 
Acenaphthene 3.9 3.9 3.9 0.84 0.67 0 0 0 0.23 0 0 0 0 0.17 
Acenaphthylene 1.1 1.1 1.1 3.8 4 1.4 1.3 2.3 2 1.3 1.9 1.8 1.4 2.12 
Anthracene 1,000 3,000 5,000 9.2 8.4 3 3.9 4.9 5.4 3.1 4.8 4.3 3.2 5.02 
Benzo (a) anthracene 3.7 21 160 29 28 12 27 30 30 37 10 9.7 6.2 11 18 24 7 8.6 10 9.6 7.8 9.8 9.9 7 16.27 
Benzo (a) pyrene 0.66 2.1 16 28 26 11 28 29 30 37 9.2 8.6 3.4 9.9 23 30 7.6 8.8 11 15 8.2 11 11 7.4 16.81 
Benzo (b) fluoranthene 3.7 21 160 35 31 14 36 31 35 44 10 9.8 6.7 13 27 35 9.1 11 13 17 10 15 14 9.1 20.27 
Benzo (k) fluoranthene 37 210 1600 14 11 4.6 16 13 13 15 4.5 3.7 2.6 4.6 10 12 3.7 3.8 5.6 5.8 3.1 4.1 4.8 3.6 7.55 
Benzo(g,h,i)perylene 1,000 3,000 5,000 15 20 4.8 5.3 7 7.2 5.2 6.8 6.8 4.7 8.28 
Carbazole N/A N/A N/A 5.2 4.8 1.3 1.6 2.4 2.4 1.5 2.4 1.9 1.7 2.52 
Chrysene 370 2,100 3,400 14 11 6 7.7 8.8 8.8 6.7 8 8.4 5.8 8.52 
Dibenzo (a,h) anthracene 0.66 2.1 16 3.8 3.1 1.4 3.6 4.9 4.5 5.2 1.5 1.1 0.86 1.1 3.5 3.7 1.1 1.3 1.6 1.7 1.2 1.6 1.5 1.1 2.35 
Dibenzofuran N/A N/A N/A 1.5 1.3 0 0 0.77 0.93 0 0 0 0 0.45 
Fluoranthene 1,000 3,000 5,000 45 57 15 20 32 34 22 29 27 22 30.30 
Fluorene 1,000 3,000 5,000 1.6 1.5 0 0.76 0.72 1 0 0.68 0 0 0.63 
Indeno (1,2,3-cd) pyrene 3.7 21 160 14 13 5 16 22 21 26 6.3 5.7 3.6 5.5 18 23 5.6 6.1 8.1 8.5 6 8 7.8 5.4 11.17 
Naphthalene 0.66 0.66 0.66 1.2 1 0 0 0 0.5 0 0 0 0 0.27 
Phenanthrene 10 10 10 31 38 9.4 12 23 25 11 21 17 16 20.34 
Pyrene 1,000 3,000 5,000 40 51 9.9 12 13 34 11 13 29 21 23.39 
Total PAHs 123.8 112.1 48 126.6 129.9 133.5 164.2 41.5 38.6 23.36 45.1 267.84 326.37 84.9 104.16 144.19 179.06 98.1 137.08 145.2 109.4 176.43 
Metals 
Arsenic 11 11 11 3.3 2.9 3.1 3.10 
Lead 19 110 110 594 754 136 494.67 
Copper N/A N/A N/A 87.9 88.2 389 188.37 
Zinc 900 3,000 5,000 279 362 257 299.33 

PCBs 0.04 1.6 1.6 1.2 0.66 1.6 1.15 

Cyanide 100 200 200 0.987 0.375 4.8 2.05 
Cells in RED font exceed BUD S-1 
Cells in BLUE font exceed BUD S-2 
Cells in PURPLE font exceed BUD S-3 
1. = this sample broke during shipment and was not analyzed 
SVOC = semi-volatiles 
PCBs = polychlorinated biphenyls 
mg/kg = milligrams per kilogram 
BUD = Beneficial Use Determination 
USEPA = US Environmental Protection Agency 
N/A = not applicable 
A "0" indicates that the compound was not detected and therefore a zero was used to calculate the average concentration in that case. 
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4. PROPOSED WASTE HANDLING METHODS AND UTILIZATION 

4.1 PROPOSED REUSE 

The reuse proposed in the initial Beneficial Use Determination Application dated January 2007, 

involved placement and use of the material as road base on landfill haul roads. However, 

Rackeman, Sawyer, and Brewster (on behalf of a residential landfill abutter) and the 

Dartmouth Board of Health, in their comment letters dated 1 May and 2 May 2007, respectively, 

both requested that the subject material not be reused as road base. In addition, the 

Dartmouth Board of Health indicated that reuse as daily cover would be a more acceptable 

alternative. In subsequent discussions among EPA, CENAE, Massachusetts Department of 

Environmental Protection (MassDEP), and a representative of the Crapo Hill Landfill, it was 

determined that use of this material as daily cover would be a viable alternative for reuse of this 

material. Therefore, it is proposed that the subject concrete and brick debris be reused as daily 

cover at the Crapo Hill Landfill in Dartmouth, Massachusetts, a Massachusetts-licensed facility. 

4.2 APPLICABLE BUD REUSE CATEGORY 

In accordance with the MassDEP Bureau of Waste Prevention’s Draft Interim Guidance 

Document for Beneficial Reuse Determination Regulations (MassDEP, 2004), because the 

intended reuse of the crushed debris will be within the confines of a licensed land disposal 

facility, the applicable reuse category is Category 2 – “Beneficial Reuse of Secondary Material 

in Regulated Systems”. Therefore, the following conditions for reuse apply: 

“If the use of a secondary material is subject to an existing facility permit, order, 
policy, regulation or other approval, the use is considered adequately regulated 
for purposes of the Solid Waste Facility Regulations, 310 CMR 19.000. However, 
if there are any aspects of the beneficial use not covered that have the potential to 
create significant risk or cause adverse impacts to the public health, safety, and 
the environment or result in nuisance conditions then these concerns will be 
regulated under a BUD. When all solid waste concerns are overseen by an 
existing facility permit, order, policy, regulation or other approval, a BUD is not 
required. In all cases, the storage, transfer, processing, treatment, use and 
disposal of the secondary material shall be achieved using best management 
practices that prevent adverse impacts and significant risks to public health, 
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safety and the environment, including, but not limited to, nuisance conditions and 
public welfare impacts.” 

Because the proposed reuse includes placement of the material in a licensed landfill as daily 

cover, all aspects of the reuse are covered under the facility’s license. The sections that follow 

present an overview of discussions with MassDEP regarding the potential reuse of the subject 

material, as well as the risk management decisions made in support of such reuse. 

4.3	 PRE-APPLICATION CONSULTATION WITH MASSDEP AND RESULTING RISK 
MANAGEMENT DECISIONS 

As shown in the tables in Section 3, there are no Upper Concentration Limit exceedances for the 

compounds analyzed. Table 3-4 compares the results to published BUD risk-based values. These 

values are derived in the same way as the Massachusetts Contingency Plan Method 1 Standards, 

and incorporate cumulative risk calculations for all potential human receptors across all potential 

exposure pathways (dermal contact, inhalation, and ingestion). However, the BUD values are 

based on a more conservative acceptable cumulative risk. Therefore, the BUD values are up to 

10 times lower than the Method 1 standards. As shown in Table 3-4, there are a number of BUD 

value exceedances for the BUD S-1 (most conservative exposure assumptions) values, with 

exceedances lessening for comparisons to S-2 and S-3 (progressively less conservative) values. 

As a precursor to the BUD Application submittal process, on 2 October 2006, a 

teleconference was held among WESTON, Charter, representatives of Crapo Landfill in 

New Bedford, Massachusetts and their Licensed Site Professional from Brown and Caldwell, and 

Mark Dakers of the MassDEP Southeast Regional Office, Bureau of Waste Prevention, 

Solid Waste Management Section. Prior to the teleconference, the data shown in Tables 3-1 

through Table 3-3 were provided to Mr. Dakers. During the call, it was determined that, based on 

the data, a Method 3 Risk Characterization would likely be required to determine if the reuse of 

the subject debris in a controlled facility (the landfill – Category 2 per Subsection 4.2 above) 

would result in a condition of No Significant Risk. However, following the teleconference, an 

additional data table providing a comparison of both individual sample concentrations and 

average concentrations to BUD values were submitted to MassDEP (see Table 3-4).  
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During a subsequent phone call between Mark Dakers (MassDEP) and Pam Hoskins 

(WESTON), the following determinations were made: 

� Based on MassDEP review of the information provided, a BUD can be granted 
without performance of a Method 3 Risk Characterization. 

� Due to the lining at the proposed landfill, no leaching concerns exist for the proposed 
reuse. 

� Dust inhalation is the pathway driving risk. 

� There are only two human receptors of significance for the proposed reuse – child 
resident at the facility perimeter (outside of fence) and landfill site worker. 

� Based on comparison of debris contaminant concentrations to generic standards 
developed by MassDEP’s Office of Research and Standards, benzo(a)pyrene is the 
contaminant driving overall risk. 

� Although average concentrations for three PAHs, including benzo(a)pyrene exceed 
BUD S-3 values, based on the comparison in the above bullet, up to 355 parts per 
million of total PAHs are acceptable under the proposed reuse scenario for a child 
resident inhaling dust at the facility perimeter. This value is based on subchronic 
exposures for 2 to 5 years. Total PAH concentrations in the stockpiles are presently 
below this value (see Table 3-4). 

� As long as stormwater is managed within the confines of the facility, ecological risk 
is not an issue. If stormwater does migrate off the facility, analytical testing would be 
required. 

� During dry weather, dust control measures should be employed. 

� In recognition of the overall chronic risks to nearby residents and site workers, 
regardless of engineering controls used, within 2 to 5 years the reused road material 
would have to be covered with soils. 

� Although lead, a Critical Contaminant of Concern (CCC) is present at levels 
exceeding BUD values, under Category 2 reuse scenarios, CCC requirements do not 
apply. 

� The sampling frequencies used to characterize the waste are sufficient to support this 
BUD Application. 

� Due to the asbestos inspection conducted by Charter under Phase 1, and because 
abatement was properly conducted within buildings prior to demolition, asbestos is 
not an issue for the subject debris. 
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After consideration of the items in the bulleted list above, it was determined that as long 

as 		 proposed facility agrees to conform to the requirements for dust control,the 

stormwater management, and ultimate capping of reused materials within 5 years, a BUD can be 

achieved. 

However, following submittal of the BUD Application on 2 January 2007, and issuance 

of a Provisional Approval by MassDEP on 6 April 2007, comments were received by 

Rackeman, Sawyer, and Brewster (on behalf of a Ahead, Inc., a landfill abutter) and the 

Dartmouth Board of Health. Both sets of comments advocated against issuance of approval of 

the BUD with the initially proposed reuse of the material as road base for haul roads. Therefore, 

MassDEP withdrew the Provisional Approval, and additional discussions were held among EPA, 

CENAE, MassDEP, and representatives of the landfill on 24 April, 7 May, and 10 May, 2007. 

As a result of these discussions, the following changes were made in support of obtaining a BUD 

for reuse of the subject material at the Crapo Hill Landfill: 

�	 	 The proposed reuse of the material was changed from use as haul road base to use as 
daily cover at the landfill. 

�	 	 Toxicity Characteristic Leaching Procedure Analyses for lead were collected, based 
on a previous total lead concentration exceeding the rule of thumb threshold limit 
for Resource Conservation Recovery Act characteristic toxicity at 40 CFR 261, 
Subpart C. Fourteen samples were collected from the pile. Samples included fines as 
well as larger pieces of debris, and were collected using an excavator bucket. 
Five-point composites were collected from the surface and to depth of up to three 
quarters of the way into the pile to ensure sample representativeness of the entire pile. 

�	 	 A Method 3 Human Health Risk Characterization in accordance with 
310 CMR 40.0900 and MassDEP’s Guidance for Disposal Site Risk 
Characterization (MassDEP, 1995, and subsequent revisions) was conducted. The 
Risk Characterization evaluated total carcinogenic and non-carcinogenic risks to child 
resident abutters/trespassers and landfill workers assuming material reuse as daily 
cover. The evaluation incorporated all of the data discussed in Section 3 of this 
BUD Application. Results of the Risk Characterization determined that a condition of 
No Significant Risk would exist for both carcinogenic and non-carcinogenic risks for 
both a child resident/trespasser [Hazard Index (HI) = 0.4; Incremental Cancer Risk 
(ICR) = 6 x 10-7] and a landfill worker (HI = 0.4; ICR = 5 x 10-7) across all pathways 
and Contaminants of Concern (CoC), including carbazole, copper and dibenzofuran, 
assuming a future reuse of the material as daily cover. These values are both less than 
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the BUD threshold values of 0.5 and 5x10-6, respectively. The Draft MCP Method 3 
Risk Characterization (Cambridge Environmental, Inc., 2007) is included as 
Appendix B. 

�	 	 Further clarifications were provided regarding site CoCs and sampling methodologies 
in a Response to Comments document addressing the aforementioned comments from 
Rackeman, Sawyer, and Brewster and the Dartmouth Board of Health. These 
responses are included as Appendix C. 

4.4 	 STOCKPILING OF MATERIAL AT DISPOSAL FACILITY IN PREPARATION 
FOR END USE 

It is proposed that approximately 15,000 yd3 of material be shipped to the Crapo Landfill in 

and Dartmouth, Massachusetts in accordance with state and federal requirements, including use 

of proper shipping paperwork. Due to space considerations at the landfill, shipments will proceed 

in a staggered fashion, with approximately 1,000 to 3,000 tons being transported per day. In 

addition, the landfill will stockpile received materials on an unused portion of the facility prior to 

use of the material as daily cover. 

At the Crapo Landfill, debris stockpiles will be maintained using engineering controls to prevent 

erosion, stormwater runoff, and production of airborne dust. Engineering controls may include as 

necessary: 

�	 	 Covering stockpiles with Posi-Shell spray-on cover material within 12 hours of 
receipt of each shipment of material. 

�	 	 Perimeter earth berms. 

�	 	 Repair and maintenance of stockpile cover and erosion controls, as necessary. 

�	 	 Periodic stockpile inspections. 

4.5 END USE AS LANDFILL DAILY COVER 

The landfill will apply the material to the landfill on an as needed basis to serve as daily cover. 

The material will be mixed with clean sand from another off-site source and spread daily on the 

landfill within 5 months of the last day of receipt. Dust control measures, including wetting of 
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the surface, will be used on the landfill as needed. In addition, any exposed daily cover material 

will be covered with 6 inches of intermediate cover within 30 days of placement as daily cover.  

4.6 CAPPING OF MATERIAL  

To mitigate chronic risks to human receptors, all of the reused debris will be covered with soil in 

place within 30 days of delivery to the landfill. Documentation of this final disposition of the 

debris will be provided by the Crapo Hill Landfill to MassDEP. 
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1. Introduction and background information 
Cambridge Environmental Inc. has conducted a Method 3 human health risk characterization for 
the beneficial reuse of approximately 15,000 cubic yards of crushed concrete and brick from 
recent demolition activities at the Atlas Tack Corporation Superfund site (Site) in Fairhaven, 
Massachusetts.  The use-specific risk characterization was conducted according to the 
Massachusetts Department of Environmental Protection’s (DEP’s) draft guidance for Beneficial 
Use Determination (BUD) regulations (DEP, 2004).  The BUD risk assessment approach closely 
parallels that in the Massachusetts Contingency Plan (MCP, 310 CMR 40) for the cleanup of 
contaminated sites in Massachusetts.  The key difference between the BUD and MCP risk 
assessment approaches is the use of different risk management criteria that reflect the difference 
between acceptable risks caused by the beneficial reuse of material and acceptable risks caused 
by exposure to contaminants at a contaminated disposal site. 

The Atlas Tack Corporation Superfund site is primarily contaminated with chemicals from past 
waste disposal practices from manufacturing activities including forging, machining, acid-
washing, electroplating, enameling, and painting that took place on the property between 1901 
and 1985 (Weston Solutions, 2007a).  The material proposed for reuse is demolition debris from 
the main processing building, the boiler building, and the smokestack from the former 
manufacturing operations.  Hazardous materials, including asbestos-containing materials, were 
removed from the buildings prior to demolition.  Clean wood was disposed of off-site, and metal 
debris was recycled; hence, the demolition debris consists primarily of crushed concrete and 
brick. 

The approximately 15,000 cubic yards of debris was originally stockpiled on the Site for 
potential reuse as fill materials during remedial activities.  Analytical testing of the material, 
however, indicated the presence of polycyclic aromatic hydrocarbons (PAHs) in the material at 
concentrations exceeding cleanup goals for the Site.  A total of 21 samples of the demolition 
debris were submitted to an analytical laboratory for analysis.  PAHs were detected in all 
samples.  Benzo(a)pyrene was detected at concentrations ranging from 3.4 mg/kg to 37 mg/kg.  
Three samples were also submitted for metals analysis (arsenic, lead, copper, and zinc).  Lead 
was detected in the demolition debris at concentrations ranging from 136 mg/kg to 754 mg/kg.  
Arsenic, copper, and zinc were present at lower levels. 

The Crapo Hill Landfill in New Bedford, Massachusetts will use the 15,000 cubic yards of debris 
as daily cover material to cover municipal solid waste at the end of each day.  The material will 
be shipped from the Atlas Tack Site to the Crapo Hill Landfill at the rate of 1,500 tons per week 
over a period of ten weeks.  Workers will apply a sealant to the material stockpile to prevent 
excessive dust emissions from the stockpiled material.  All of the material would be reused as 
cover material within five months of the time the first shipment arrives at the landfill.  The 
longest the cover material would be permitted to be exposed at the surface of the landfill would 
be 30 days. The maximum total period of exposure, therefore, is six months (five months plus 
the maximum 30 day period during which the last placement of cover material could remain at 
the surface).  The demolition debris will be mixed with clean sand prior to its use as cover 
material at the landfill (Weston Solutions, 2007b).  To ensure that the risk characterization 
overestimates health risks potentially associated with the reuse of the demolition debris as 
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landfill cover material, the risk characterization does not account for this mixing of the material 
with clean sand.  Mixing the demolition debris with clean sand would almost certainly result in 
less exposure to the contaminants of concern and correspondingly lower risk estimates than those 
estimated in the risk characterization. 

The human health risk characterization estimates potential exposure of landfill workers and 
nearby residents to contaminants of concern in the demolition debris from the time it arrives at 
the landfill until none of the material remains at the surface of the landfill.  Landfill workers and 
neighboring residents are the individuals most likely to come into contact with the crushed 
concrete and brick as well as dust potentially generated during its use at the landfill.  Landfill 
workers will be directly exposed to the material and associated dust during transport and 
application as cover material.  Neighboring residents could be exposed to dust from the 
material’s use at the landfill.  Furthermore, trespassers on the landfill could come into occasional 
direct contact with the material.  Because children generally experience greater exposure than 
adults due to a greater ratio of contaminant intake to body weight, the risk characterization 
evaluates risks to a neighboring child resident who trespasses on the landfill one day per week 
for the entire six month period of potential exposure.  Estimated risks for adult residents would 
be less than those estimated for the child resident and trespasser. 

The risk characterization evaluates exposure to contaminants through incidental ingestion, 
dermal absorption, and inhalation of dust.  Landfill workers experience exposure through all 
three exposure pathways during their daily work transporting and applying cover material to the 
active face of the landfill.  Neighboring residents may inhale dust blown from the landfill toward 
their residence.  The trespassing child could also come into direct contact with the cover material 
on days he or she trespasses on the landfill. 

2. Exposure point concentrations 
Table 1 presents the concentrations of contaminants detected in the 21 samples of demolition 
debris submitted for analytical analysis.  All 21 samples were analyzed for PAHs.  Three of the 
samples were additionally analyzed for PCBs, cyanide, and the metals arsenic, copper, lead, and 
zinc. The contaminants detected in the debris generally appear to be detected at similar levels in 
almost all of the samples. 

The exposure point concentrations used in the risk characterization are arithmetic averages of the 
contaminants detected in the 21 samples.  Arithmetic averages are the best estimate of the 
concentrations of contaminants in the demolition debris.1  Furthermore, because the demolition 
debris will be mixed with clean sand prior to application as cover material on the landfill, 
arithmetic average concentrations are almost certainly significant overestimates of the 
concentrations of contaminants to which landfill workers and neighboring residents will be 
exposed. When calculating exposure point concentrations, chemicals that are detected in some, 
but not all samples, are assumed to be present at one-half the detection limit when not detected. 

1 The implications of using alternate estimates of the mean concentrations of contaminants in the demolition debris, 
such as statistical upper confidence limits on the mean or maximum contaminant concentrations, are addressed in 
the Uncertainty section (Section 6). 
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Table 2 summarizes the exposure point concentrations calculated for all contaminants detected in 
the demolition debris. 

3. Toxicological data 
Table 3, Table 4, and Table 5 summarize the toxicological data for each chemical of concern in 
the demolition debris.  Chronic and subchronic reference doses (RfD) and reference 
concentrations (RfC) are used to calculate hazard indices (non-cancer risks); slope factors (Po) 
and unit risks (URi) are used to calculate incremental carcinogenic risks.  Toxicological data are 
further explained below. Risk calculations are further explained in Section 4. 

3.1. Reference doses and reference concentrations 
Table 3 summarizes reference doses and reference concentrations for each chemical of concern.   
Whenever possible, toxicological data are obtained from the Integrated Risk Information System 
(IRIS, 2007) database and DEP documents (DEP, 2006).  Often, either an RfD or an RfC, but not 
both, is available for a chemical.  In such cases, one can be estimated from the other using the 
equation: 

R fD ×W 
R fC = 

I 

where the terms are: 
RfC reference concentration (mg/m3), 
RfD reference dose (mg/kg-day), 
W adult body weight (70 kg), and 
I average adult inhalation rate (20 m3/day). 

Note that this equation does not account for differences in absorption between routes of 
exposure, and the extrapolation is based on adult exposure parameters.  Differences in absorption 
could affect the extrapolation of RfD and RfC values, and hence introduce some uncertainty. 

Chronic reference doses are used to evaluate non-cancer health risks for exposure periods greater 
than seven years. Subchronic reference doses are used to evaluate periods of exposure less than 
seven years.  Because the period of exposure to the demolition debris being reused as cover 
material is a maximum of six months, subchronic reference doses and reference concentrations 
are the basis for the risk estimates presented herein.  The sources for the toxicological data 
presented in Table 3 are documented in Table 4. 

3.2. Cancer potencies and unit risks 
Slope factors (Po) and unit risks (URi) are used to calculate incremental risks of cancer.  Cancer 
potency factors and unit risk values for chemicals of concern are listed along with the reference 
doses and reference concentrations in Table 3.  Carcinogenic slope factors or unit risks are not 
available for all of the chemicals considered in the risk characterization.  Chemicals of concern 
that lack quantitative carcinogenic toxicity data are either unclassified or classified as cancer 
class D by EPA.  In general, a lack of data indicates that there is no evidence that the chemical 
causes cancer in humans or laboratory animals. 
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3.3. Relative absorption factors 
Applied doses are multiplied by relative absorption factors (RAFs) obtained from DEP 
documents (DEP, 2006) to calculate absorbed doses from incidental ingestion of soil, dermal 
absorption from soil, and ingestion of soil through the inhalation of particulate matter.  The 
RAFs for all contaminants of concern are documented in Table 5. 

4. Human health risk characterization 
The Method 3 human health risk characterization is performed according to DEP's Draft Interim 
Guidance Document for Beneficial Use Determination Regulations (DEP, 2004) and DEP’s 
Guidance for Disposal Site Risk Characterization (DEP, 1995).  Exposure pathways considered 
in the risk characterization are those that could possibly be associated with the use of the crushed 
concrete and brick as cover material.  The exposure pathways evaluated are direct contact with 
soil (incidental ingestion and dermal absorption), and inhalation of contaminated airborne dust.  
The exposure rates and risk estimates are based on the exposure point concentration calculations 
in Section 2. 

The risk characterization evaluates risks to landfill workers and a child resident who also 
trespasses on the landfill.  Landfill worker exposures include all three exposure pathways — 
incidental ingestion, dermal absorption, and inhalation of particles.  Child resident exposures 
include inhalation of particles at the residence, and incidental ingestion and dermal absorption 
while trespassing. 

4.1. Exposure parameters 
The exposure parameters used in the risk characterization are summarized in Table 6.  The 
exposure parameters for landfill workers are based on exposure parameters for construction 
workers involved in earth moving activities (DEP, 2007a; DEP, 2007b).  The only site-specific 
(non-default) exposure parameters for the landfill worker are the exposure duration (six months) 
and the fraction of soil contacted by the landfill worker that is represented by the cover material 
(0.5). Crapo Hill Landfill personnel (2007) indicate that at most, landfill workers will spend one 
or two hours each day working with cover materials.  Landfill workers perform many additional 
tasks throughout the day that involve exposure to soil from other parts of the site.  These 
activities include tasks such as mowing the grass covering the landfill and building and installing 
pipe for the landfill gas collection system.  The assumption that half of the soil contacted by 
landfill workers is cover material is intended to overestimate exposure to the cover material. 

Similarly, exposure parameters for the child resident and trespasser are based on DEP default 
parameters for a child resident between the ages of 1 and 8 (DEP, 2006).  The airborne 
concentration of particles at residences near the landfill is assumed to be DEP’s default 
concentration for an open field with sparsely vegetated soil.  It is assumed that the crushed 
concrete and brick debris is the source of all airborne particles at the residence.  The only site-
specific (non-default) parameters for the child resident and trespasser are the exposure duration 
(0.5 years), the fraction of time inhalation exposure occurs (24 hours per day, 7 days per week), 
and the frequency of trespassing on the landfill (1 day per week).  Considering a trespassing 
child is more conservative than DEP's default consideration of a trespassing adolescent.  Young 
children are assumed to ingest more soil (100 mg vs. 50 mg) and have a lower body weight than 
adolescents. Both factors result in higher estimates of exposure for children than for adolescents. 

6 
Cambridge Environmental Inc 

58 Charles Street Cambridge, Massachusetts 02141 
617-225-0810 FAX: 617-225-0813  www.CambridgeEnvironmental.com 



 

  
 

 

 

 

 

  
  
  

 

 

  
 

 

 

 

 

 

 
 

  

 

 

 

DRAFT 
 

4.2. Incidental ingestion of soil 
Direct contact with the demolition debris is evaluated for landfill workers and child trespassers.  
The average daily dose due to the incidental ingestion of the cover material at the Crapo Hill 
Landfill is calculated using the model recommended in DEP's guidance (DEP, 1995): 

C R f f Rs s w s AFe = si W 

where the terms are: 
esi average daily dose due to incidental ingestion of soil (mg/kg-d); 
Cs concentration of the contaminant in soil (kg/kg); 
Rs rate of soil ingestion (100 mg/d); 
fw fraction of the week during which exposure occurs (5/7 for the worker and 1/7 for 

the trespasser); 
fs fraction of soil contacted that is cover material (0.5 for the worker and 1 for the 

trespasser); 
RAF relative absorption factor (chemical specific); and 
W body weight (58 kg for the worker and 17 kg for the trespasser). 

The exposure point concentrations are those developed in Section 2.  Relative absorption factors 
for all contaminants of concern are summarized in Table 5.  The exposure parameters used in the 
model are based on DEP guidance and site-specific knowledge and are summarized in Table 6.  
When estimating incremental cancer risks, it is necessary to average dose over a lifetime.  For 
both landfill workers and child residents/trespassers, this is done by averaging 0.5 years of 
exposure over a 70 year lifetime. 

Average daily and average lifetime soil ingestion exposures calculated for landfill workers are 
summarized in Table 7. Average daily and average lifetime soil ingestion exposures for child 
residents/trespassers are summarized in Table 8. 

4.3. Dermal absorption from soil 
Dermal absorption of contaminants was also evaluated for both landfill workers and child 
residents/trespassers.  The average daily dose due to dermal absorption of contaminants from the 
cover material at the Crapo Hill Landfill is calculated using the method recommended in DEP's 
guidance (1995): 

C S A f f Rs A F w s AFe = sd W 

where the terms are: 
esd average daily dose due to dermal absorption from soil (mg/kg-d); 
Cs concentration of the contaminant in soil (kg/kg); 
SA skin surface area in contact with soil (3,473 cm2 for the worker and 2,431 cm2 for 

the trespasser); 
AF soil adherence factor (0.29 mg/cm2 for the worker and 0.35 mg/cm2 for the 

trespasser); 
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fw fraction of the week during which exposure occurs (5/7 for the worker and 1/7 for 
the trespasser); 

fs fraction of soil contacted that is cover material (0.5 for the worker and 1 for the 
trespasser); 

RAF relative absorption factor (chemical specific); and 
W body weight (58 kg for the worker and 17 kg for the trespasser). 

The exposure point concentrations are those developed in Section 2.  Relative absorption factors 
for all contaminants of concern are summarized in Table 5.  The exposure parameters used in the 
model are based on DEP guidance and site-specific knowledge and are summarized in Table 6.  
When estimating incremental cancer risks, it is necessary to average dose over a lifetime.  For 
both landfill workers and child residents/trespassers, this is done by averaging 0.5 years of 
exposure over a 70 year lifetime. 

Average daily and average lifetime dermal absorption exposures calculated for landfill workers 
are summarized in Table 7.  Average daily and average lifetime dermal absorption exposures for 
child residents/trespassers are summarized in Table 8. 

4.4. Inhalation of particles 
Potential risks associated with the inhalation of airborne particles for a landfill worker and 
neighboring residents are evaluated according to procedures set forth by DEP in a 2007 technical 
update for the characterization of risks due to inhalation of particulates by construction workers 
(DEP, 2007a). The DEP-recommended procedures consider two uptake pathways following 
inhalation of airborne particulates by a worker:  1) uptake of contaminants by the 
gastrointestinal (GI) tract following coughing up and subsequent swallowing of particulates 
trapped by the mucosa of the upper respiratory tract and 2)  uptake by the respiratory system 
following inhalation into the lungs. 

DEP's exposure models for the two uptake pathways are based on the following assumptions: 

• 100% of respirable particulate mass is equal to or less than 30 microns in diameter; 
• 50% of total respiratory particulate mass is equal to or less than 10 microns in diameter; 
• 	 100% of inhaled particulates greater than 10 microns but less than or equal to 30 microns 

are swallowed, and 50% of inhaled particulates equal to or less than 10 microns 
are swallowed; and 

• 50% of inhaled particulates equal to or less than 10 microns enters the lungs. 

To estimate the average daily exposure due to uptake in the GI tract, DEP recommends the 
following exposure model: 

Cs CPM 10 Rinh	 RAF f w f yei−GI = 1.5 × 
W 
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where the terms are: 
ei-GI average daily dose due to inhalation uptake by the GI tract (mg/kg-d); 
Cs concentration of the contaminant in soil (kg/kg); 
CPM10 air concentration of particulates less than 10 microns in diameter (0.06 mg/m3 for 

the landfill worker and 0.032 mg/m3 for the resident); 
Rinh inhalation rate for the receptor of concern (86.4 m3/d for the landfill worker and 

8.68 m3/d for the child resident); 
RAF relative absorption factor (chemical specific); 
fd fraction of the day during which exposure occurs (8/24 for landfill workers and 1 

for residents); 
fw fraction of the week during which exposure occurs (5/7 for landfill workers and 1 

for residents); and 
W body weight (58 kg for landfill workers and 17 kg for the child resident). 

To estimate the average daily exposure due to uptake via the respiratory system, DEP 
recommends the following similar exposure model: 

C C R R f fs PM 10 inh AF w ye = 0.5 ×i−resp W 

where ei-resp is the average daily dose due to inhalation intake by the respiratory system and all 
other terms are as described above. 

Table 6 provides a summary of the exposure parameters used in the equations above.  These 
parameters represent DEP default values and site-specific knowledge and judgment.  Relative 
absorption factors for all contaminants of concern are summarized in Table 5 for ingestion and 
dermal exposure.  The average daily inhalational exposures through the GI tract are based on the 
exposure point concentrations developed in Section 2. 

Relative absorption factors for soil ingestion are used to estimate exposure via the GI tract.  A 
relative absorption factor of 1 is assumed when estimating exposure via the respiratory system.  
Assuming an RAF of 1 assumes that absorption from the lungs is the same as the absorption in 
the study on which the toxicological value is based.  This is correct for inhalation toxicological 
studies. For non-inhalation studies, toxicological studies are usually designed such that the 
chemical being studied is well-absorbed.  In this case, a relative absorption factor of 1 would 
likely overestimate exposure via the respiratory system. 

Both GI-tract and respiratory tract exposures are presented in Table 7 for landfill workers and 
Table 8 for child residents.  Lifetime-averaged daily doses are calculated by multiplying the 
daily dose by the exposure duration (6 months) then dividing by a typical lifetime (70 years). 

4.5. Non-cancer health risks 
For noncarcinogenic health risks, each chemical is assumed to have some safe level below which 
the chemical causes no adverse effects on humans.  This level is determined differently for each 
chemical through animal experiments and knowledge of human exposure to the chemical in the 
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past. The reference dose for a given chemical (RfD) is the dose of a chemical that an individual 
could be exposed to without experiencing health risks. 

Hazard indices are used to assess noncarcinogenic health risks associated with the presence of 
pollutants in the material to be reused at the Crapo Hill Landfill.  A hazard index is the ratio 
between the dose of a chemical that a person is exposed to and the reference dose for that 
chemical.  Hazard indices (Hi) are calculated using the equation below: 

H i = 
e 

R fD 

In the above equation, e refers to the absorption-adjusted average daily dose of the chemical as 
calculated in previous sections (including the appropriate relative absorption factor).  RfD is the 
reference dose of the chemical.  For the inhalation pathway (respiratory tract), an inhalation 
reference dose (in mg/kg-d) is calculated from the reference concentration (in mg/m3) by 
multiplying by an inhalation rate of 20 m3/d and dividing by a typical body weight of 70 kg.  The 
equation above is then used to calculate a hazard index. 

The BUD guidance requires that cumulative health risks be calculated.  To estimate the 
aggregate noncancer health risk associated with all chemicals in the demolition debris, the hazard 
indices are summed across all chemicals and exposure pathways to arrive at a total hazard index.  
Summing the hazard indices in this manner provides a quantitative estimate of the total risk 
associated with the reuse of the material; however, it must be noted that this is only an estimate.  
One chemical may affect a specific organ in the body while a second chemical has no effect on 
that organ at all.  Summing hazard indices from a diverse set of chemicals is not necessarily 
correct. Nevertheless, the sum does provide an upper limit on the health risks associated with all 
of the chemicals in this risk characterization.  This is a conservative estimate, and the actual 
health risks associated with exposures at these levels are likely to be lower. 

Noncancer risks are evaluated for the landfill worker and the child resident/trespasser.  The 
reference doses and reference concentrations (used to calculate inhalation reference doses) used 
in the calculation of hazard indices appear in Table 3. 

Hazard indices for the chemicals and pathways examined in this risk characterization appear in 
Table 9 (landfill worker) and Table 10 (child resident/trespasser).  The reference doses and 
reference concentrations used in the calculation of hazard indices for both receptors are 
subchronic values. Subchronic toxicological data are recommended by DEP for evaluating 
chronic exposures potentially lasting from six months to seven years. 

4.6. Incremental cancer risks 
When calculating the incremental cancer risk associated with exposure to pollutants, it is 
assumed that exposure to any level of a carcinogenic substance is associated with an increased 
risk of cancer at some point during the individual’s lifetime.  This differs from the methods used 
to calculate noncarcinogenic risks that assume that there is some maximum safe level of 
exposure to a chemical below which a person’s health will not be adversely affected.  
Carcinogenic health risks are assumed to be incremental and cumulative over a person’s lifetime; 
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hence, exposure to a carcinogenic substance during childhood leads to an increased risk of 
cancer throughout life. 

Cancer potency slope factors are multiplied by the lifetime average dose of a contaminant to 
determine the risk associated with that chemical through the ingestion pathway: 

R = e Po car o 

where the terms are: 
Ro incremental risk of cancer (unitless), 
Po oral potency slope factor (kg-day/mg), and 
ecar lifetime average daily dose (mg/kg-day). 

Oral potency slope factors are used in the calculation of dermal absorption risks as well, as 
dermal potency slope factors are unavailable for most chemicals.  The relative absorption factor 
(RAF) used when calculating exposure accounts for the difference in chemical absorption between 
the pathway being assessed and the pathway in the carcinogenicity study used to develop the 
slope factor. RAFs appeared in Table 5. Inhalation slope factors are used to calculate risks 
associated with the inhalation of particles into the lungs.  Inhalation slope factors (in kg-day/mg) 
are calculated from the unit risk factors in Table 3 (in m3/mg) by multiplying by a typical body 
weight of 70 kg and dividing by a typical inhalation rate of 20 m3/d. 

Doses differ in the calculation of non-cancer and cancer risks.  For non-cancer risks, doses are 
based on time-averages over the period in which exposure is assumed to occur.  For cancer risks, 
doses are averaged over the lifetime (70 years) of the receptor. 

Once again, total risks due to all chemicals via all pathways are summed for each receptor.  As 
with non-cancer risk, this is not a completely accurate way to aggregate the risks, although it is 
more appropriate to sum cancer risks if the total risk of all types of cancer is the desired metric.  
One must keep in mind that actual carcinogenic risks are expected to be less than those presented 
here, given that cancer slope factors have built-in safety factors, and that a number of 
conservative assumptions have been made in the calculations. 

Cancer risks for the landfill worker and child resident/trespasser are presented in Table 9 and 
Table 10, respectively. 

4.7. Upper Concentration Limits 
Exposure point concentrations of contaminants of concern are compared to Upper Concentration 
Limits (UCLs) in Table 11.  The Exposure Point Concentrations of all contaminants are less than 
UCLs. 

4.8. Summary of results 
Table 9 and Table 10 summarize total hazard indices and incremental cancer risks for the landfill 
worker and child resident/trespasser.  The total hazard indices calculated for the landfill worker 
and the child/trespasser are both 0.4.  Neither hazard index exceeds DEP’s BUD risk 
management guideline of 0.5, indicating that the reuse of demolition debris from the Atlas Tack 
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Site at the Crapo Hill Landfill poses no significant risk for these receptors.  Because the ratio of 
intake to body weight for children is higher than that for adolescents and adults, hazard indices 
for adolescent and adult residents and trespassers would be less than those for the child, and the 
material also poses no significant risk to these individuals. 

The total incremental cancer risks estimated for the landfill worker and child resident/trespasser 
are 5 × 10-7 and 6 × 10-7, respectively.  Again, neither risk estimate exceeds DEP’s BUD risk 
management guideline of 5 × 10-6, indicating that the proposed reuse of the material poses no 
significant cancer risk to landfill workers and residents. 

All risks evaluated in the risk characterization are significant overestimates of risks that are 
likely to actually occur. Some of the uncertainties associated with exposure parameters used in 
the risk characterization are described Section 6 below. 

5. Risks to safety, public welfare, and the environment 
Risk characterizations in support of BUDs must demonstrate that the material being put to 
beneficial use, in addition to posing no significant risk to human health, also poses no significant 
risk to safety, public welfare, and the environment.  In all cases, BUD regulations require that 
storage, transfer, processing, treatment, use, and disposal of the material be performed using best 
management practices that prevent adverse impacts to safety and the environment, including 
nuisance conditions and public welfare impacts.  Because the demolition debris from the Atlas 
Tack Site is being reused at the Crapo Hill Landfill, a regulated and permitted facility, risks to 
safety, public welfare, and the environment are negligible as discussed below. 

• 	 Standard operating procedures at the landfill are sufficient to ensure that the cover material 
does not pose a significant risk to safety.  The material has been crushed to a nominal size of 
6-inch minus (Weston Solutions, 2007a).  Hazardous materials were removed from the 
former Atlas Tack buildings prior to demolition, and metal was recycled prior to crushing. 

• 	 The reuse of the material at the Crapo Hill Landfill will not significantly affect public 
welfare.  The contaminants of concern in the demolition debris, primarily PAHs and lead, are 
odorless and will not contribute to landfill odors. 

• 	 Few environmental receptors will come into direct contact with the material during its use as 
cover material at the landfill.  Birds and small mammals may come into contact with the 
material during the short period of time that it remains at the surface, but all material will be 
covered within six months of the time the material first arrives at the landfill.  At that point, 
no environmental receptors will come into contact with the material. 

6. Uncertainties 
The uncertainties involved in performing a Method 3 risk characterization are diverse in nature 
and sometimes large in size.  The methodology is designed to account for uncertainties by 
incorporating safety factors and assumptions that ensure that risk estimates are health protective.  
Some sources of uncertainty in the risk characterization are discussed below along with the 
methods used to account for them. 
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• Exposure point concentrations 

The exposure point concentrations developed in Section 2 are designed to be conservative 
estimates of the arithmetic mean concentrations that could be contacted by individuals working 
with the demolition debris during its use at the Crapo Hill Landfill.  Because they are based on 
measured concentrations of contaminants in the demolition debris and do not account for sand 
that will be mixed with the debris prior to its use,2 the exposure point concentrations almost 
certainly overestimate the concentrations to which landfill workers and residents/trespassers 
would be exposed. 

If, despite the conservative nature of the arithmetic average exposure point concentrations, upper 
bound estimates on the mean or maximum contaminant concentrations were used as exposure 
point concentrations, the hazard indices and incremental cancer risk estimates for both the 
landfill worker and the child resident/trespasser would increase.  The risk characterization still, 
however, would conclude that the reuse of the material poses no significant risk to human health.  
Based on maximum detected contaminant concentrations, hazard indices for the landfill worker 
and resident/trespasser would be 0.5 and 0.6, respectively.  Incremental cancer risk estimates 
would be 9 × 10-7 and 1 × 10-6. These risk estimates indicate no significant risk to human health.  
The hazard index for the resident/trespasser slightly exceeds the BUD criterion of 0.5, due 
primarily to lead.  Lead, however, is present at a maximum concentration of 754 mg/kg, only 
slightly greater than DEP's default background concentration of 600 mg/kg for fill material.  
More realistic exposure parameters (such as the consideration of an adolescent trespasser instead 
of the extremely unlikely scenario of a young child trespasser) would result in health risk 
estimates less than BUD guidelines. 

• Toxicological data 

Toxicological data and chemical-specific parameters in the risk characterization are sources of 
uncertainty. Reference doses and reference concentrations used in the risk calculations are 
derived by regulatory agencies such as EPA or DEP as upper-bound estimates of how the 
chemicals affect members of the general population.  Similarly, cancer potencies are derived as 
upper-bound estimates of carcinogenicity.  For most chemicals and most people, more realistic 
reference doses would be higher and more realistic cancer potencies would be lower than those 
promulgated by EPA or DEP.  This would result in lower hazard indices and incremental cancer 
risks. It is also possible, of course, that certain individuals may be hypersensitive to certain 
chemicals and might experience adverse effects at levels closer to or even lower than the 
regulatory reference dose. For such individuals, it is presumed that conservative estimates of 
exposure compensate for less than conservative estimates in dose-response. 

• Inhalation of dust by residents 

The inhalation of dust by neighboring residents is based on DEP’s default airborne particulate 
concentration for an open field in which soil is sparsely vegetated or bare (DEP, 1995).  The risk 

2 Communications with personnel at the Crapo Hill Landfill (Crapo Hill Landfill, 2007) indicate that the demolition 
debris will be mixed with sand at an approximate ratio of 1:1 prior to its use as cover material.  Exposure to 
contaminants of concern will likely be approximately 50% less than estimated in the risk characterization. 
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calculations assume that the entire dust concentration of 32 µg/m3 consists of dust from the 
reused material.  This is an extremely unlikely scenario.  According to communications with 
Hank Vanlaarhoven at the Crapo Hill Landfill, the maximum areal extent of the reused material 
at any point will be 22,500 ft2. The area of the active portion of the landfill is 435,600 ft2, and 
the area of the inactive portion of the land is 827,640 ft2. It is probable that most of the dust 
reaching neighboring residences, the closest of which is 800 feet from the landfill property line, 
will be from sources other than the cover material.  Furthermore, at times when the wind is 
blowing landfill-related dust away from residences, almost none of the airborne dust will be 
attributable to cover materials at the landfill.  Nevertheless, assuming that all airborne dust at 
nearby residences is attributable to cover material at the Crapo Hill Landfill is a conservative 
aspect of the risk characterization and ensures that the risk characterization overestimates risks to 
human health. 

• Fraction of soil contact by landfill workers that is cover material 

For the incidental soil ingestion and dermal absorption exposure pathways, the risk 
characterization assumes that half of the soil contacted by a landfill worker is represented by the 
cover material.  This is a conservative estimate of the fraction of soil exposure for landfill 
workers represented by the cover material.  Discussions with personnel at the Crapo Hill Landfill 
(Crapo Hill Landfill, 2007) indicate that landfill workers spend at most one or two hours per day 
working with cover materials.  The remainder of the workday is spent on various other activities 
at the property, many of which involve additional soil exposure, such as mowing the lawn or 
building and installing pipes for the landfill gas collection system.  Assuming that half of all soil 
ingestion and dermal absorption exposure at the site is attributable to cover materials, when 
landfill workers only spend one or two hours, at most, working with cover materials is a 
conservative aspect of the risk characterization.  If less than half of all soil ingestion and dermal 
absorption exposure were attributable to cover materials, risk estimates would be 
correspondingly lower. 

• Lead as a contaminant of concern 

The human health risk characterization evaluates exposure to lead using DEP’s reference dose.  
Although DEP (2006) has derived and published a reference dose for lead, lead is frequently 
considered to be a contaminant that does not exhibit a threshold.  Lead’s presence at waste sites 
is sometimes modeled using EPA lead models (such as the Integrated Exposure Uptake 
Biokinetic Model or IEUBK model) to evaluate risk.  The risk characterization’s use of DEP’s 
reference dose for lead is a conservative approach to evaluating risks posed by lead in the 
construction debris and ensures protection of human health.  Using a lead model such as the 
IEUBK model or EPA’s adult lead model to evaluate risks due to exposure to lead would not 
substantially change the conclusions of the risk characterization.  

7. Conclusions 
Risks to human health, safety, public welfare, and the environment associated with PAHs, 
metals, cyanide, and PCBs in demolition debris proposed for beneficial reuse as cover material at 
the Crapo Hill Landfill have been evaluated according to the BUD guidance (DEP, 2004) and 
Massachusetts Contingency Plan (310 CMR 40).  Method 3 (use-specific risk assessment) was 
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selected as the most appropriate method by which to conduct the human health assessment.  The 
primary routes of exposure considered in the assessment are incidental ingestion of soil, dermal 
contact with soil, and inhalation of particles.  The receptors considered in the risk 
characterization are landfill workers and a child resident who also trespasses on landfill property. 

The conclusions of the risk characterization are: 

• 	 For landfill workers, the total estimated non-cancer hazard index is 0.4 and is less than 
DEP’s risk management criterion for the BUD program of 0.5. 

• 	 For landfill workers, the total estimated incremental cancer risk is 5 × 10-7 and is less 
than DEP’s risk management criterion for the BUD program of 5 × 10-6. 

• 	 For the child resident and trespasser, the total estimated non-cancer hazard index is also 
0.4 and is less than DEP’s risk management criterion for the BUD program of 0.5. 

• 	 For the child resident and trespasser, the total estimated incremental cancer risk is 
6 × 10-7 and is less than DEP’s risk management criterion for the BUD program of 
5 × 10-6. 

• 	 The characterization of risks to safety, public welfare, and the environment find that the 
reuse of the demolition debris at a regulated facility such as the Crapo Hill Landfill poses 
no significant risk to safety, public welfare, and the environment. 

Thus, the results of the Method 3 risk characterization indicate that reuse of demolition debris 
from the Atlas Tack Superfund site as cover material at the Crapo Hill Landfill poses no 
significant risk to human health, safety, public welfare, and the environment, as defined by BUD 
regulations. 

8. References 
310 CMR 40.0000 (The Massachusetts Contingency Plan)  (2006). Massachusetts Department 

of Environmental Protection, Bureau of Waste Site Cleanup.  Boston:  Secretary of the 
Commonwealth. 

Crapo Hill Landfill (2007).  Personal communication with Hank Vanlaarhoven.  New Bedford, 
MA. May 21, 2007. 

DEP (1995). Guidance for Disposal Site Risk Characterization in Support of the Massachusetts 
Contingency Plan. Massachusetts DEP, Bureau of Waste Site Cleanup and Office of 
Research and Standards. Boston, MA. July 1995. 

DEP (2004). Draft Interim Guidance Document for Beneficial Use Determination Regulations 
310 CMR 19.060. Massachusetts Department of Environmental Protection, Bureau of Waste 
Prevention. Boston, MA. March 18, 2004. 

15 
Cambridge Environmental Inc 

58 Charles Street Cambridge, Massachusetts 02141 
617-225-0810 FAX: 617-225-0813  www.CambridgeEnvironmental.com 



 

  
 

 

 

 

 

 

 

DRAFT 
 

DEP (2006). Spreadsheets Detailing the Development of the MCP Numerical Standards. 
Massachusetts Department of Environmental Protection.  January 12, 2006. Available as 
mcp-spreads-0106.zip at http://www.mass.gov/dep/cleanup/laws/pubnot04.htm. 

DEP (2007a). Characterization of Risks Due to Inhalation of Particulates by Construction 
Workers; Technical Update. Massachusetts Department of Environmental Protection, Office 
of Research and Standards. January 2007. 

DEP (2007b). Shortforms for Human Health Risk Assessment Under the MCP. Construction 
worker risk evaluation. February 1, 2007. Available as sf07cw.xls in the zipfile 
shortforms.zip at http://www.mass.gov/dep/service/compliance/riskasmt.htm. 

IRIS (2007). Integrated Risk Information System.  Supported by the U.S. Department of Health 
and Human Services and the U.S. Environmental Protection Agency.  Bethesda, MD: 
National Library of Medicine. 

Weston Solutions, Inc. (2007a). Beneficial Use Determination Application; Building Demolition 
Debris; Atlas Tack Corporation Superfund Site; Fairhaven, Massachusetts. Manchester, 
NH. January 2007. 

Weston Solutions, Inc. (2007b). Personal communication with Pamela Hoskins.  Manchester, 
NH. May 2007. 

16 
Cambridge Environmental Inc 

58 Charles Street Cambridge, Massachusetts 02141 
617-225-0810 FAX: 617-225-0813  www.CambridgeEnvironmental.com 



 

  
 

 
  

           

 

            

          

           

 
 

 

DRAFT 

Table 1 Concentrations of contaminants in crushed brick and concrete material 

Contaminant Concentrations in crushed brick and concrete (mg/kg) 
SPA SPA1 SPB ATSPA1 ATSPA2 ATSPA3 ATSPA4 ATSPB1 ATSPB2 ATSPB3 ATSPB4D 

SVOCs 
Acenaphthene NA NA NA NA NA NA NA NA NA NA NA 
Acenaphthylene NA NA NA NA NA NA NA NA NA NA NA 
Anthracene NA NA NA NA NA NA NA NA NA NA NA 
Benzo(a)anthracene 29 28 12 27 30 30 37 10 9.7 6.2 11 
Benzo(a)pyrene 28 26 11 28 29 30 37 9.2 8.6 3.4 9.9 
Benzo(b)fluoranthene 35 31 14 36 31 35 44 10 9.8 6.7 13 
Benzo(k)fluoranthene 14 11 4.6 16 13 13 15 4.5 3.7 2.6 4.6 
Benzo(g,h,i)perylene NA NA NA NA NA NA NA NA NA NA NA 
Carbazole NA NA NA NA NA NA NA NA NA NA NA 
Chrysene NA NA NA NA NA NA NA NA NA NA NA 
Dibenzo(a,h)anthracene 3.8 3.1 1.4 3.6 4.9 4.5 5.2 1.5 1.1 0.86 1.1 
Dibenzofuran NA NA NA NA NA NA NA NA NA NA NA 
Fluoranthene NA NA NA NA NA NA NA NA NA NA NA 
Fluorene NA NA NA NA NA NA NA NA NA NA NA 
Indeno(1,2,3-cd)pyrene 14 13 5 16 22 21 26 6.3 5.7 3.6 5.5 
Naphthalene NA NA NA NA NA NA NA NA NA NA NA 
Phenanthrene NA NA NA NA NA NA NA NA NA NA NA 
Pyrene NA NA NA NA NA NA NA NA NA NA NA 
Metals 
Arsenic 3.3 2.9 3.1 NA NA NA NA NA NA NA NA 
Lead 594 754 136 NA NA NA NA NA NA NA NA 
Copper 87.9 88.2 389 NA NA NA NA NA NA NA NA 
Zinc 279 362 257 NA NA NA NA NA NA NA NA 
Polychlorinated biphenyls 
PCBs 1.2 0.66 1.6 NA NA NA NA NA NA NA NA 
Cyanide 
Cyanide 0.987 0.375 4.8 NA NA NA NA NA NA NA NA 

NA indicates not available. 
ND indicates not detected and is followed by the detection limit. 
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Table 1 Concentrations of contaminants in crushed brick and concrete material (cont.) 

Contaminant Concentrations in crushed brick and concrete (mg/kg) 
Pile 1A Pile 1B Pile 2A Pile 2B Pile 2C Pile 2D Pile 2E Pile CD Pile 2F Pile 2G 

SVOCs 
Acenaphthene 0.84 0.67 ND 0.53 ND 0.69 ND 0.67 0.53 ND 0.68 ND 0.59 ND 0.65 ND 0.56 
Acenaphthylene 3.8 4 1.4 1.3 2.3 2 1.3 1.9 1.8 1.4 
Anthracene 9.2 8.4 3 3.9 4.9 5.4 3.1 4.8 4.3 3.2 
Benzo(a)anthracene 18 24 7 8.6 10 9.6 7.8 9.8 9.9 7 
Benzo(a)pyrene 23 30 7.6 8.8 11 15 8.2 11 11 7.4 
Benzo(b)fluoranthene 27 35 9.1 11 13 17 10 15 14 9.1 
Benzo(k)fluoranthene 10 12 3.7 3.8 5.6 5.8 3.1 4.1 4.8 3.6 
Benzo(g,h,i)perylene 15 20 4.8 5.3 7 7.2 5.2 6.8 6.8 4.7 
Carbazole 5.2 4.8 1.3 1.6 2.4 2.4 1.5 2.4 1.9 1.7 
Chrysene 14 11 6 7.7 8.8 8.8 6.7 8 8.4 5.8 
Dibenzo(a,h)anthracene 3.5 3.7 1.1 1.3 1.6 1.7 1.2 1.6 1.5 1.1 
Dibenzofuran 1.5 1.3 ND 0.53 ND 0.69 0.77 0.93 ND 0.68 ND 0.59 ND 0.65 ND 0.56 
Fluoranthene 45 57 15 20 32 34 22 29 27 22 
Fluorene 1.6 1.5 ND 0.53 0.76 0.72 1 ND 0.68 0.68 ND 0.65 ND 0.56 
Indeno(1,2,3-cd)pyrene 18 23 5.6 6.1 8.1 8.5 6 8 7.8 5.4 
Naphthalene 1.2 1 ND 0.53 ND 0.69 ND 0.67 0.5 ND 0.68 ND 0.59 ND 0.65 ND 0.56 
Phenanthrene 31 38 9.4 12 23 25 11 21 17 16 
Pyrene 40 51 9.9 12 13 34 11 13 29 21 
Metals 
Arsenic NA NA NA NA NA NA NA NA NA NA 
Lead NA NA NA NA NA NA NA NA NA NA 
Copper NA NA NA NA NA NA NA NA NA NA 
Zinc NA NA NA NA NA NA NA NA NA NA 
Polychlorinated biphenyls 
PCBs NA NA NA NA NA NA NA NA NA NA 
Cyanide 
Cyanide NA NA NA NA NA NA NA NA NA NA 

NA indicates not available. 
ND indicates not detected and is followed by the detection limit. 
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Table 2 Exposure point concentrations 

Contaminant Exposure point concentration 
(mg/kg) 

SVOCs 
Acenaphthene 4.23E-01 
Acenaphthylene 2.12E+00 
Anthracene 5.02E+00 
Benzo(a)anthracene 1.63E+01 
Benzo(a)pyrene 1.68E+01 
Benzo(b)fluoranthene 2.03E+01 
Benzo(k)fluoranthene 7.55E+00 
Benzo(g,h,i)perylene 8.28E+00 
Carbazole 2.52E+00 
Chrysene 8.52E+00 
Dibenzo(a,h)anthracene 2.35E+00 
Dibenzofuran 6.35E-01 
Fluoranthene 3.03E+01 
Fluorene 7.47E-01 
Indeno(1,2,3-cd)pyrene 1.12E+01 
Naphthalene 4.89E-01 
Phenanthrene 2.03E+01 
Pyrene 2.34E+01 
Metals 
Arsenic 3.10E+00 
Lead 4.95E+02 
Copper 1.88E+02 
Zinc 2.99E+02 
Polychlorinated biphenyls 
PCBs 1.15E+00 
Cyanide 
Cyanide 2.05E+00 
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Table 3 Toxicological data for contaminants of concern 

Contaminant Footnotes 

Chronic 
reference 

dose 
(mg/kg-d) 

Subchronic 
reference 

dose 
(mg/kg-d) 

Chronic 
reference 

concentration 
(mg/m³) 

Subchronic 
reference 

concentration 
(mg/m³) 

Cancer 
slope 
factor 

(kg-d/mg) 

Unit 
risk 

(m³/mg) 

SVOCs 
Acenaphthene  6.00E-02 6.00E-01 5.00E-02 5.00E-01 NA NA 
Acenaphthylene  3.00E-02 3.00E-01 5.00E-02 5.00E-01 NA NA 
Anthracene  3.00E-01 3.00E+00 5.00E-02 5.00E-01 NA NA 
Benzo(a)anthracene  3.00E-02 3.00E-01 5.00E-02 5.00E-01 7.30E-01 2.09E-01 
Benzo(a)pyrene  3.00E-02 3.00E-01 5.00E-02 5.00E-01 7.30E+00 2.09E+00 
Benzo(b)fluoranthene  3.00E-02 3.00E-01 5.00E-02 5.00E-01 7.30E-01 2.09E-01 
Benzo(k)fluoranthene  3.00E-02 3.00E-01 5.00E-02 5.00E-01 7.30E-02 2.09E-02 
Benzo(g,h,i)perylene  3.00E-02 3.00E-01 5.00E-02 5.00E-01 NA NA 
Carbazole  NA NA NA NA 2.00E-02 5.71E-03 
Chrysene  3.00E-02 3.00E-01 5.00E-02 5.00E-01 7.30E-02 2.09E-02 
Dibenzo(a,h)anthracene  3.00E-02 3.00E-01 5.00E-02 5.00E-01 7.30E+00 2.09E+00 
Dibenzofuran 2.00E-03 2.00E-03 7.00E-03 7.00E-03 NA NA 
Fluoranthene  4.00E-02 4.00E-01 5.00E-02 5.00E-01 NA NA 
Fluorene 4.00E-02 4.00E-01 5.00E-02 5.00E-01 NA NA 
Indeno(1,2,3-cd)pyrene  3.00E-02 3.00E-01 5.00E-02 5.00E-01 7.30E-01 2.09E-01 
Naphthalene 2.00E-02 2.00E-01 3.00E-03 3.00E-03 NA NA 
Phenanthrene 3.00E-02 3.00E-01 5.00E-02 5.00E-01 NA NA 
Pyrene  3.00E-02 3.00E-01 5.00E-02 5.00E-01 NA NA 
Metals 
Arsenic 3.00E-04 3.00E-04 2.50E-06 2.50E-06 1.50E+00 4.30E+00 
Lead A 7.50E-04 7.50E-04 1.00E-03 1.00E-03 NA NA 
Copper 4.00E-02 4.00E-02 1.40E-01 1.40E-01 NA NA 
Zinc 3.00E-01 3.00E-01 1.40E-03 1.40E-03 NA NA 
Polychlorinated biphenyls 
PCBs B 2.00E-05 5.00E-05 2.00E-05 2.00E-05 2.00E+00 1.00E-01 
Cyanide 
Cyanide C 2.00E-02 1.00E-02 7.00E-03 7.00E-03 NA NA 
NA indicates not available. 
Footnotes: 
A Although DEP (2006) has derived and published a reference dose for lead, lead is frequently considered to be a contaminant 

that does not exhibit a threshold. If lead is present at significant concentrations, one may wish to consider using EPA lead 
models (IEUBK or the Adult Lead Model) to evaluate risk. 

B The unit risk and cancer potency presented here for PCBs are those presented for polychlorinated biphenyls (not the 
individual Aroclors) in IRIS (2006).  The reference dose selected is that for Aroclor 1254 and corresponds to the value 
selected by DEP (2006) for use in general risk assessment. 

C IRIS (2006) lists a reference dose of 2.00E-02 for cyanide; however, DEP (2006) has derived a reference dose of 1.00E-02 
for a one-time exposure to cyanide.  The IRIS value is listed in the table as the chronic reference dose.  Because IRIS does 
not derive a subchronic reference dose for cyanide, the DEP value is listed as the subchronic reference dose, despite the fact 
that it is less than the IRIS chronic reference dose. 
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Table 4 Sources of toxicological data 

Contaminant 

Chronic 
reference 

dose 
(mg/kg-d) 

Subchronic 
reference 

dose 
(mg/kg-d) 

Chronic 
reference 

concentration 
(mg/m³) 

Subchronic 
reference 

concentration 
(mg/m³) 

Cancer 
slope 
factor 

(kg-d/mg) 

Unit 
risk 

(m³/mg) 

SVOCs 
Acenaphthene IRIS 2006 DEP 2006 DEP 2006 DEP 2006 NA NA 
Acenaphthylene DEP 2006 DEP 2006 DEP 2006 DEP 2006 NA NA 
Anthracene IRIS 2006 DEP 2006 DEP 2006 DEP 2006 NA NA 
Benzo(a)anthracene DEP 2006 DEP 2006 DEP 2006 DEP 2006 DEP 2006 DEP 2006 
Benzo(a)pyrene DEP 2006 DEP 2006 DEP 2006 DEP 2006 IRIS 2006 DEP 2006 
Benzo(b)fluoranthene DEP 2006 DEP 2006 DEP 2006 DEP 2006 DEP 2006 DEP 2006 
Benzo(k)fluoranthene DEP 2006 DEP 2006 DEP 2006 DEP 2006 DEP 2006 DEP 2006 
Benzo(g,h,i)perylene DEP 2006 DEP 2006 DEP 2006 DEP 2006 NA NA 
Carbazole NA NA NA NA HEAST 1997 calculated 
Chrysene DEP 2006 DEP 2006 DEP 2006 DEP 2006 DEP 2006 DEP 2006 
Dibenzo(a,h)anthracene DEP 2006 DEP 2006 DEP 2006 DEP 2006 DEP 2006 DEP 2006 
Dibenzofuran EPA 2003 calculated calculated calculated NA NA 
Fluoranthene IRIS 2006 DEP 2006 DEP 2006 DEP 2006 NA NA 
Fluorene IRIS 2006 DEP 2006 DEP 2006 DEP 2006 NA NA 
Indeno(1,2,3-cd)pyrene DEP 2006 DEP 2006 DEP 2006 DEP 2006 DEP 2006 DEP 2006 
Naphthalene IRIS 2006 DEP 2006 IRIS 2006 DEP 2006 NA NA 
Phenanthrene DEP 2006 DEP 2006 DEP 2006 DEP 2006 NA NA 
Pyrene IRIS 2006 DEP 2006 DEP 2006 DEP 2006 NA NA 
Metals 
Arsenic IRIS 2006 DEP 2006 DEP 2006 DEP 2006 IRIS 2006 IRIS 2006 
Lead DEP 2006 DEP 2006 DEP 2006 DEP 2006 NA NA 
Copper EPA 2005 calculated calculated calculated NA NA 
Zinc IRIS 2006 DEP 2006 DEP 2006 DEP 2006 NA NA 
Polychlorinated biphenyls 
PCBs IRIS 2006 DEP 2006 DEP 2006 DEP 2006 IRIS 2006 IRIS 2006 
Cyanide 
Cyanide IRIS 2006 DEP 2006 DEP 2006 DEP 2006 NA NA 
NA indicates not available. 
"calculated" indicates that the subchronic toxicological data were assumed to be the same as the chronic data, and a reference 
concentration or unit risk was calculated from a reference dose or cancer slope factor.  Reference concentrations were 
calculated from reference doses by multiplyling by a body weight of 70 kg and dividing by an inhalation rate of 20 m³/d. Unit 
risks were calculated from cancer slope factors by multiplying by 20 m³/d and dividing by 70 kg. 
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Table 5 Relative absorption factors for contaminants of concern 

Contaminant 

Relative absorption factors 
Chronic/subchronic Cancer 

Soil 
ingestion 

Dermal 
absorption 

Soil 
ingestion 

Dermal 
absorption 

SVOCs 
Acenaphthene 0.36 0.1 NC NC 
Acenaphthylene 0.36 0.1 NC NC 
Anthracene 0.36 0.1 NC NC 
Benzo(a)anthracene 0.28 0.02 0.28 0.02 
Benzo(a)pyrene 0.28 0.02 0.28 0.02 
Benzo(b)fluoranthene 0.28 0.02 0.28 0.02 
Benzo(k)fluoranthene 0.28 0.02 0.28 0.02 
Benzo(g,h,i)perylene 0.36 0.1 NC NC 
Carbazole NA NA NA NA 
Chrysene 0.28 0.02 0.28 0.02 
Dibenzo(a,h)anthracene 0.28 0.02 0.28 0.02 
Dibenzofuran NA NA NC NC 
Fluoranthene 0.36 0.1 NC NC 
Fluorene 0.36 0.1 NC NC 
Indeno(1,2,3-cd)pyrene 0.28 0.02 0.28 0.02 
Naphthalene 0.36 0.1 NC NC 
Phenanthrene 0.36 0.1 NC NC 
Pyrene 0.36 0.1 NC NC 
Metals 
Arsenic 1 0.03 1 0.03 
Lead 0.5 0.006 NC NC 
Copper NA NA NA NA 
Zinc 1 0.02 NC NC 
Polychlorinated biphenyls 
PCBs 0.85 0.16 0.85 0.16 
Cyanide 
Cyanide 1 0.3 NC NC 

NA indicates not available. 
NC indicates the contaminant is not carcinogenic. 
Source: DEP (2006) 
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Table 6 Exposure parameters used in the risk characterization 
Landfill Worker Exposure Parameters Value Source 
Body weight - landfill worker (kg) 58 DEP 2007a 
Skin surface area - landfill worker (cm²) 3473.3 DEP 2007b 
Soil adherence factor - landfill worker (mg/cm²) 0.29 DEP 2007b 
Soil ingestion rate - landfill worker (mg/d) 100 DEP 2007b 
Landfill worker inhalation rate (m³/d) 86.4 DEP 2007a 
Fraction of day landfill work occurs (8 hrs per day; unitless) 0.333 DEP 2007b 
Fraction of week landfill worker soil contact occurs (7 d per week; unitless) 0.714 DEP 2007b 
Fraction of soil exposure represented by cover material 0.5 Site-specific 
Concentration in air of particles less than 10 microns in diameter (mg/m³) 0.06 DEP 2007a 
Exposure duration - landfill worker (yrs) 0.5 Site-specific 
Length of lifetime (yrs) 70 DEP 2007a 

Child Resident/Trespasser Exposure Parameters Value Source 
Body weight - child ages 1 to 8 (kg) 17 DEP 2006 
Skin surface area - child ages 1 to 8 (cm²) 2431 DEP 2006 
Soil adherence factor - child ages 1 to 8 (mg/cm²) 0.35 DEP 2006 
Soil ingestion rate - child ages 1 to 8 (mg/d) 100 DEP 2006 
Child inhalation rate - light exertion ages 1 to 8 (m³/d) 8.68 DEP 1995 
Fraction of day inhalation exposure occurs (24 hrs per day; unitless) 1 All day 
Fraction of week inhalation exposure occurs (7 d per week; unitless) 1 All week 
Fraction of week trespasser exposure occurs (1 d per week; unitless) 0.143 Site-specific 
Concentration in air of particles less than 10 microns in diameter (mg/m³) 0.032 DEP 1995 
Exposure duration (yrs) 0.5 Site-specific 
Length of lifetime (yrs) 70 DEP 2006 

References: 

DEP 2007a is DEP's Technical Update:  Characterization of Risks Due to Inhalation of Particulates by 
Construction Workers. 
DEP 2007b is DEP's shortform spreadsheet for construction workers. 
DEP 2006 is DEP's shortform spreadsheet for residential soil exposure. 
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Table 7 Landfill worker exposure to contaminants of concern 

Contaminant 
Average daily exposure (mg/kg-d) Lifetime average exposure (mg/kg-d) 

Soil 
ingestion 

Dermal 
absorption 

Inhalation 
GI 

Inhalation 
respiratory 

Soil 
ingestion 

Dermal 
absorption 

Inhalation 
GI 

Inhalation 
respiratory 

SVOCs 
Acenaphthene 9.37E-08 2.62E-07 4.86E-09 4.50E-09 NC NC NC NC 
Acenaphthylene 4.70E-07 1.31E-06 2.44E-08 2.26E-08 NC NC NC NC 
Anthracene 1.11E-06 3.11E-06 5.77E-08 5.34E-08 NC NC NC NC 
Benzo(a)anthracene 2.80E-06 2.02E-06 1.45E-07 1.73E-07 2.00E-08 1.44E-08 1.04E-09 1.24E-09 
Benzo(a)pyrene 2.90E-06 2.09E-06 1.50E-07 1.79E-07 2.07E-08 1.49E-08 1.07E-09 1.28E-09 
Benzo(b)fluoranthene 3.50E-06 2.51E-06 1.81E-07 2.16E-07 2.50E-08 1.80E-08 1.29E-09 1.54E-09 
Benzo(k)fluoranthene 1.30E-06 9.36E-07 6.75E-08 8.03E-08 9.30E-09 6.69E-09 4.82E-10 5.74E-10 
Benzo(g,h,i)perylene 1.84E-06 5.14E-06 9.52E-08 8.81E-08 NC NC NC NC 
Carbazole NA NA NA NA NA NA NA NA 
Chrysene 1.47E-06 1.06E-06 7.62E-08 9.07E-08 1.05E-08 7.55E-09 5.44E-10 6.48E-10 
Dibenzo(a,h)anthracene 4.05E-07 2.92E-07 2.10E-08 2.50E-08 2.89E-09 2.08E-09 1.50E-10 1.79E-10 
Dibenzofuran NA NA NA NA NC NC NC NC 
Fluoranthene 6.72E-06 1.88E-05 3.48E-07 3.22E-07 NC NC NC NC 
Fluorene 1.66E-07 4.63E-07 8.58E-09 7.95E-09 NC NC NC NC 
Indeno(1,2,3-cd)pyrene 1.93E-06 1.39E-06 9.98E-08 1.19E-07 1.38E-08 9.90E-09 7.13E-10 8.49E-10 
Naphthalene 1.08E-07 3.03E-07 5.61E-09 5.20E-09 NC NC NC NC 
Phenanthrene 4.51E-06 1.26E-05 2.34E-07 2.16E-07 NC NC NC NC 
Pyrene 5.18E-06 1.45E-05 2.69E-07 2.49E-07 NC NC NC NC 
Metals 
Arsenic 1.91E-06 5.77E-07 9.90E-08 3.30E-08 1.36E-08 4.12E-09 7.07E-10 2.36E-10 
Lead 1.52E-04 1.84E-05 7.90E-06 5.26E-06 NC NC NC NC 
Copper NA NA NA NA NA NA NA NC 
Zinc 1.84E-04 3.71E-05 9.56E-06 3.19E-06 NC NC NC NC 
Polychlorinated biphenyls 
PCBs 6.04E-07 1.14E-06 3.13E-08 1.23E-08 4.31E-09 8.18E-09 2.24E-10 8.77E-11 
Cyanide 
Cyanide 1.26E-06 3.82E-06 6.56E-08 2.19E-08 NC NC NC NC 

NA indicates no toxicological data are available for the contaminant. 
NC indicates the contaminant is not considered to be carcinogenic. 
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Table 8 Child resident and trespasser exposure to contaminants of concern 

Contaminant 
Average daily exposure (mg/kg-d) Lifetime average exposure (mg/kg-d) 

Soil 
ingestion 

Dermal 
absorption 

Inhalation 
GI 

Inhalation 
respiratory 

Soil 
ingestion 

Dermal 
absorption 

Inhalation 
GI 

Inhalation 
respiratory 

SVOCs 
Acenaphthene 1.28E-07 3.02E-07 3.73E-09 3.45E-09 NC NC NC NC 
Acenaphthylene 6.41E-07 1.52E-06 1.87E-08 1.73E-08 NC NC NC NC 
Anthracene 1.52E-06 3.59E-06 4.43E-08 4.10E-08 NC NC NC NC 
Benzo(a)anthracene 3.83E-06 2.33E-06 1.12E-07 1.33E-07 2.73E-08 1.66E-08 7.97E-10 9.49E-10 
Benzo(a)pyrene 3.96E-06 2.40E-06 1.15E-07 1.37E-07 2.83E-08 1.72E-08 8.24E-10 9.81E-10 
Benzo(b)fluoranthene 4.77E-06 2.90E-06 1.39E-07 1.66E-07 3.41E-08 2.07E-08 9.93E-10 1.18E-09 
Benzo(k)fluoranthene 1.78E-06 1.08E-06 5.18E-08 6.16E-08 1.27E-08 7.71E-09 3.70E-10 4.40E-10 
Benzo(g,h,i)perylene 2.50E-06 5.92E-06 7.30E-08 6.76E-08 NC NC NC NC 
Carbazole NA NA NA NA NA NA NA NA 
Chrysene 2.00E-06 1.22E-06 5.84E-08 6.96E-08 1.43E-08 8.70E-09 4.17E-10 4.97E-10 
Dibenzo(a,h)anthracene 5.53E-07 3.36E-07 1.61E-08 1.92E-08 3.95E-09 2.40E-09 1.15E-10 1.37E-10 
Dibenzofuran NA NA NA NA NC NC NC NC 
Fluoranthene 9.17E-06 2.17E-05 2.67E-07 2.47E-07 NC NC NC NC 
Fluorene 2.26E-07 5.34E-07 6.59E-09 6.10E-09 NC NC NC NC 
Indeno(1,2,3-cd)pyrene 2.63E-06 1.60E-06 7.66E-08 9.12E-08 1.88E-08 1.14E-08 5.47E-10 6.52E-10 
Naphthalene 1.48E-07 3.49E-07 4.31E-09 3.99E-09 NC NC NC NC 
Phenanthrene 6.15E-06 1.45E-05 1.79E-07 1.66E-07 NC NC NC NC 
Pyrene 7.08E-06 1.67E-05 2.06E-07 1.91E-07 NC NC NC NC 
Metals 
Arsenic 2.61E-06 6.65E-07 7.59E-08 2.53E-08 1.86E-08 4.75E-09 5.42E-10 1.81E-10 
Lead 2.08E-04 2.12E-05 6.06E-06 4.04E-06 NC NC NC NC 
Copper NA NA NA NA NA NA NA NC 
Zinc 2.52E-04 4.28E-05 7.33E-06 2.44E-06 NC NC NC NC 
Polychlorinated biphenyls 
PCBs 8.24E-07 1.32E-06 2.40E-08 9.42E-09 5.88E-09 9.42E-09 1.72E-10 6.73E-11 
Cyanide 
Cyanide 1.73E-06 4.41E-06 5.03E-08 1.68E-08 NC NC NC NC 

NA indicates no toxicological data are available for the contaminant. 
NC indicates the contaminant is not considered to be carcinogenic. 
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Table 9 Hazard indices and incremental cancer risk estimates for landfill workers 

Contaminant 
Hazard indices Incremental cancer risks 

Soil Dermal 
absorption 

Inhalation 
GI 

Inhalation 
respiratory 

Soil 
ingestion 

Dermal 
absorption 

Inhalation 
GI 

Inhalation 
respiratory 

SVOCs 
Acenaphthene 1.56E-07 4.37E-07 8.09E-09 3.15E-08 NC NC NC NC 
Acenaphthylene 1.57E-06 4.38E-06 8.12E-08 1.58E-07 NC NC NC NC 
Anthracene 3.71E-07 1.04E-06 1.92E-08 3.74E-07 NC NC NC NC 
Benzo(a)anthracene 9.35E-06 6.73E-06 4.85E-07 1.21E-06 1.46E-08 1.05E-08 7.58E-10 9.04E-10 
Benzo(a)pyrene 9.66E-06 6.95E-06 5.01E-07 1.25E-06 1.51E-07 1.09E-07 7.84E-09 9.35E-09 

ingestionBenzo(b)fluoranthene 1.17E-05 8.38E-06 6.04E-07 1.51E-06 1.82E-08 1.31E-08 9.45E-10 1.13E-09 
Benzo(k)fluoranthene 4.34E-06 3.12E-06 2.25E-07 5.62E-07 6.79E-10 4.88E-10 3.52E-11 4.20E-11 
Benzo(g,h,i)perylene 6.12E-06 1.71E-05 3.17E-07 6.17E-07 NC NC NC NC 
Carbazole NA NA NA NA NA NA NA NA 
Chrysene 4.90E-06 3.52E-06 2.54E-07 6.35E-07 7.66E-10 5.51E-10 3.97E-11 4.74E-11 
Dibenzo(a,h)anthracene 1.35E-06 9.72E-07 7.00E-08 1.75E-07 2.11E-08 1.52E-08 1.10E-09 1.31E-09 
Dibenzofuran NA NA NA NA NC NC NC NC 
Fluoranthene 1.68E-05 4.70E-05 8.70E-07 2.26E-06 NC NC NC NC 
Fluorene 4.14E-07 1.16E-06 2.15E-08 5.56E-08 NC NC NC NC 
Indeno(1,2,3-cd)pyrene 6.42E-06 4.62E-06 3.33E-07 8.32E-07 1.00E-08 7.23E-09 5.21E-10 6.21E-10 
Naphthalene 5.41E-07 1.51E-06 2.81E-08 6.06E-06 NC NC NC NC 
Phenanthrene 1.50E-05 4.21E-05 7.79E-07 1.51E-06 NC NC NC NC 
Pyrene 1.73E-05 4.84E-05 8.96E-07 1.74E-06 NC NC NC NC 
Metals 
Arsenic 6.36E-03 1.92E-03 3.30E-04 4.62E-02 2.05E-08 6.18E-09 1.06E-09 3.55E-09 
Lead 2.03E-01 2.45E-02 1.05E-02 1.84E-02 NC NC NC NC 
Copper NA NA NA NA NA NA NA NC 
Zinc 6.14E-04 1.24E-04 3.19E-05 7.96E-03 NC NC NC NC 
Polychlorinated biphenyls 
PCBs 1.21E-02 2.29E-02 6.26E-04 2.15E-03 8.62E-09 1.64E-08 4.47E-10 3.07E-11 
Cyanide 
Cyanide 1.26E-04 3.82E-04 6.56E-06 1.09E-05 NC NC NC NC 

Total 2.22E-01 5.01E-02 1.15E-02 7.47E-02 2.46E-07 1.78E-07 1.27E-08 1.70E-08 
3.59E-01 4.54E-07 

NA indicates toxicological data are not available for the contaminant. 
NC indicates the contaminant is not considered to be carcinogenic. 
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Table 10 Hazard indices and incremental cancer risks for a child resident and trespasser 

Contaminant 
Hazard indices Incremental cancer risks 

Soil Dermal 
absorption 

Inhalation 
GI 

Inhalation 
respiratory 

Soil 
ingestion 

Dermal 
absorption 

Inhalation 
GI 

Inhalation 
respiratory 

SVOCs 
Acenaphthene 2.13E-07 5.03E-07 6.21E-09 2.42E-08 NC NC NC NC 
Acenaphthylene 2.14E-06 5.05E-06 6.23E-08 1.21E-07 NC NC NC NC 
Anthracene 5.06E-07 1.20E-06 1.48E-08 2.87E-07 NC NC NC NC 
Benzo(a)anthracene 1.28E-05 7.75E-06 3.72E-07 9.30E-07 2.00E-08 1.21E-08 5.82E-10 6.94E-10 
Benzo(a)pyrene 1.32E-05 8.01E-06 3.84E-07 9.61E-07 2.06E-07 1.25E-07 6.01E-09 7.17E-09 

ingestionBenzo(b)fluoranthene 1.59E-05 9.66E-06 4.64E-07 1.16E-06 2.49E-08 1.51E-08 7.25E-10 8.65E-10 
Benzo(k)fluoranthene 5.92E-06 3.60E-06 1.73E-07 4.31E-07 9.26E-10 5.63E-10 2.70E-11 3.22E-11 
Benzo(g,h,i)perylene 8.35E-06 1.97E-05 2.43E-07 4.73E-07 NC NC NC NC 
Carbazole NA NA NA NA NA NA NA NA 
Chrysene 6.68E-06 4.06E-06 1.95E-07 4.87E-07 1.05E-09 6.35E-10 3.05E-11 3.64E-11 
Dibenzo(a,h)anthracene 1.84E-06 1.12E-06 5.37E-08 1.34E-07 2.88E-08 1.75E-08 8.41E-10 1.00E-09 
Dibenzofuran NA NA NA NA NC NC NC NC 
Fluoranthene 2.29E-05 5.42E-05 6.68E-07 1.73E-06 NC NC NC NC 
Fluorene 5.65E-07 1.34E-06 1.65E-08 4.27E-08 NC NC NC NC 
Indeno(1,2,3-cd)pyrene 8.76E-06 5.33E-06 2.55E-07 6.39E-07 1.37E-08 8.33E-09 4.00E-10 4.77E-10 
Naphthalene 7.39E-07 1.75E-06 2.15E-08 4.65E-06 NC NC NC NC 
Phenanthrene 2.05E-05 4.85E-05 5.98E-07 1.16E-06 NC NC NC NC 
Pyrene 2.36E-05 5.57E-05 6.88E-07 1.34E-06 NC NC NC NC 
Metals 
Arsenic 8.68E-03 2.22E-03 2.53E-04 3.54E-02 2.79E-08 7.12E-09 8.14E-10 2.72E-09 
Lead 2.77E-01 2.83E-02 8.08E-03 1.41E-02 NC NC NC NC 
Copper NA NA NA NA NA NA NA NC 
Zinc 8.38E-04 1.43E-04 2.44E-05 6.11E-03 NC NC NC NC 
Polychlorinated biphenyls 
PCBs 1.65E-02 2.64E-02 4.80E-04 1.65E-03 1.18E-08 1.88E-08 3.43E-10 2.35E-11 
Cyanide 
Cyanide 1.73E-04 4.41E-04 5.03E-06 8.39E-06 NC NC NC NC 

Total 3.03E-01 5.77E-02 8.85E-03 5.74E-02 3.35E-07 2.06E-07 9.78E-09 1.30E-08 
4.27E-01 5.64E-07 

NA indicates toxicological data are not available for the contaminant. 
NC indicates the contaminant is not considered to be carcinogenic. 
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Table 11 Comparison of exposure point concentrations to Upper Concentration Limits 

Contaminant Exposure point concentration 
(mg/kg) 

Upper Concentration Limit 
(mg/kg) 

SVOCs 
Acenaphthene 4.23E-01 1.00E+04 
Acenaphthylene 2.12E+00 1.00E+04 
Anthracene 5.02E+00 1.00E+04 
Benzo(a)anthracene 1.63E+01 3.00E+03 
Benzo(a)pyrene 1.68E+01 3.00E+02 
Benzo(b)fluoranthene 2.03E+01 3.00E+03 
Benzo(k)fluoranthene 7.55E+00 1.00E+04 
Benzo(g,h,i)perylene 8.28E+00 1.00E+04 
Carbazole 2.52E+00 NA 
Chrysene 8.52E+00 4.00E+02 
Dibenzo(a,h)anthracene 2.35E+00 3.00E+02 
Dibenzofuran 6.35E-01 NA 
Fluoranthene 3.03E+01 1.00E+04 
Fluorene 7.47E-01 1.00E+04 
Indeno(1,2,3-cd)pyrene 1.12E+01 3.00E+03 
Naphthalene 4.89E-01 1.00E+04 
Phenanthrene 2.03E+01 1.00E+04 
Pyrene 2.34E+01 1.00E+04 
Metals 
Arsenic 3.10E+00 2.00E+02 
Lead 4.95E+02 3.00E+03 
Copper 1.88E+02 NA 
Zinc 2.99E+02 1.00E+04 
Polychlorinated biphenyls 
PCBs 1.15E+00 1.00E+02 
Cyanide 
Cyanide 2.05E+00 4.00E+03 
NA indicates not available. 
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Response to Comments on Beneficial Use Determination 
 
Application for Reuse of Atlas Tack Demolition Debris at 
 

Crapo Hill Landfill 
 

Comments from Rackemann, Sawyer and Brewster, on behalf of 
Ahead, Inc., an Abutter to the Crapo Hill Landfill. Received from 
Mark Dakers, MassDEP BSW-SERO Via Telephone Conversation on 
13 April 2007. 

Comment No. 1: Lead values exceed the threshold at which you could exceed TCLP 
according to the 20X rule. Do we have TCLP data for the lead? 

Response No. 1: A total of 14 samples were collected from the material, which represents 
a frequency of approximately 1 sample per 750 tons of material. Prior to this Toxicity 
Characteristic Leaching Procedure (TCLP) sampling event, the material had been 
consolidated into a single pile, and a backhoe was used to collect sample material from 
the stockpile as follows: 

Samples were 5-point composites with 3 of the 5 points collected from a pit hand 
dug 1 to 2 feet (ft) below the surface. The other 2 points were collected from a pit 
dug into the middle of the stockpile to be represented, with one sample from the 
middle of the pit (approximately 4 ft below the surface) the one sample from 
the bottom of the pit (approximately 8 ft down). Note the average height of the 
pile is somewhere between 11 and 12 ft. Therefore, material was collected up to 
¾ deep into the stockpile. Standard, accepted sampling practices were followed 
(e.g., stainless steel spoon, aluminum pan for homogenization, both used only 
once to collect and homogenize one sample – then disposed of). Where possible, 
fines were included within the samples. 

Samples were analyzed for TCLP lead via U. S. Environmental Protection 
Agency (EPA) SW 826 Method 1311/6010B. There were no TCLP lead 
detections in the samples collected above the laboratory’s minimum reporting 
limit of 0.2 milligrams per liter (mg/L) which is below the hazardous 
characteristic limit of 5 mg/L. 
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Response to Comments on Beneficial Use Determination 
 
Application for Reuse of Atlas Tack Demolition Debris at 
 

Crapo Hill Landfill 
 

Formal Comments from Rackemann, Sawyer and Brewster, in a 
1 May 2007 Letter Written on Behalf of Ahead, Inc., an Abutter to the 
Crapo Hill Landfill 

Comment No. 1: The Proposal is prohibited by DEP Policy. The Provisional 
Approval dated April 6, 2007 (since withdrawn to correct procedural irregularities) 
indicates that the Department's decision to issue this BUD is based squarely on 
DEP Policy # Cornm-97-001, titled "Reuse and Disposal of Contaminated Soils at 
Massachusetts Landfills" and the generic Risk Assessment prepared by the 
Department's Office of Research and Standards (ORS) in 1993 which supports this 
Policy. However, Comm-97-001 is entirely inapposite, as clearly indicated by the 
excerpt following: 

“7.0 Landfill Operation Practices 

The reuse of Contaminated Soil, containing contaminants at concentrations 
which do not exceed the contaminant levels in Table I, as daily cover, 
intermediate cover or pre-capping contour material at landfills, is based in 
part on the results of a risk assessment by the Department's Office of 
Research and Standards. This risk assessment was predicated on adherence 
to the landfill operating procedures listed below. Therefore, these procedures 
shall be followed when managing Contaminated Soil at a Massachusetts 
landfill. 

7. Fugitive dust levels shall be kept to a minimum through the use of Best 
Management Practices such as chemical addition or other Department-
approved method. Contaminated Soil shall be prohibited from use on haul 
roads or other areas used for vehicle or truck traffic. (emphasis supplied).” 

As plainly evident from the face of this Policy, DEP has flatly prohibited the use of 
contaminated soils (and other such materials containing oil and/or hazardous 
materials) on haul roads. Under the circumstances, DEP cannot properly contend 
that Comm-97-001 supports the issuance of the requested BUD. To the contrary, 
Comm-97-001 compels DEP to disapprove the requested BUD. To do otherwise 
would flaunt DEP Policy, as well as the scientifically-derived health risk limits on 
which this Policy is founded. 

Response No. 1: It is clear that Massachusetts Department of Environmental Protection 
(MassDEP) did NOT intend for reuse of contaminated materials on haul roads under the 
COMM-97 policy. However, because a Beneficial Use Determination (BUD) Application 
has been submitted, it is also clear that the proposed reuse of materials on haul roads at 
the Crapo Hill Landfill was not intended to be carried out under the provisions of 
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Response to Comments on Beneficial Use Determination 
 
Application for Reuse of Atlas Tack Demolition Debris at 
 

Crapo Hill Landfill 
 

COMM-97, but rather under the provisions of a BUD. Nevertheless, it is understood that 
MassDEP’s ORS has developed the standards for Table 1 of the COMM-97 policy, using 
the same risk evaluation procedures as those used in the evaluation of a BUD Application 
by MassDEP. The reuse scenario has been changed in favor of reuse of the subject 
material as daily cover at the Crapo Hill Landfill. 

Comment No. 2: The proposal omits critical information on hazardous 
contaminants and their risks. A second concern involves whether the material to be 
reused on haul roads has been adequately characterized and the risks of such use 
have been properly assessed. Per COMM-97- 001 (Section 5.2) this means that one 
must take into account the site history from which the waste material originates 
(a federally-listed Superfund site), which includes extensive asbestos in demolished 
buildings and burn residue in a demolished smokestack. Given this history, it does 
not appear that the demolition debris has been tested for several obvious 
contaminants of concern directly related to Atlas Tack's site history. These include 
asbestos, dioxins, and Extractable Petroleum Hydrocarbons (EPH). Additionally, 
there is no indication that any of the chemical tests that have been conducted were 
based on samples taken from the "fines" component of the crushed debris stockpile. 
It is these fines which the proposed reuse would cause to become airborne, with 
resulting risk to human health on and off the Landfill site. Test results from 
appropriate samples, assessed for all contaminants of concern (including asbestos, 
dioxin and EPH), must be evaluated and carried through an appropriate risk 
characterization. This procedure does not appear to have been conducted for 
several known contaminants that were discovered during the stockpile analyses, yet 
were not included on the list of chemicals in the 1993 risk characterization 
conducted by ORS, nor were they listed in Table 1 of Comm-97-001. These include 
Carbazole, Copper, and Dibenzofuran. In addition to these missing contaminants, 
the ORS risk assessment that underpins Comm-97-001 does not address the 
exposure pathway represented by re-use of hazardous debris as road base. 

Response No. 2: In light of Comment 1, above, the proposed reuse has been changed 
from reuse in haul roads to reuse as daily cover at the landfill. This proposed reuse 
has been incorporated into a Method 3 Human Health Risk Characterization, conducted 
in accordance with the Massachusetts Contingency Plan (MCP) at 310 Code of 
Massachusetts Regulations (CMR) 40.0900 and with the Massachusetts Department of 
Environmental Protection’s (MassDEP’s) Disposal Site Risk Characterization Guidance 
(MassDEP, 1995, and subsequent revisions). Results of the Risk Characterization show a 
condition of No Significant Risk (NSR) for both carcinogenic and non-carcinogenic risks 
for both a child resident/trespasser [Hazard Index (HI) = 0.4; Incremental Cancer Risk 
(ICR) = 6 x 10-7) and a landfill worker (HI = 0.4; ILCR = 5 X 10-7) across all pathways 
and contaminants of concern, including carbazole, copper, and dibenzofuran, assuming a 
future reuse of the material as daily cover. The Method 3 Risk Characterization is 
Appendix B of the Bud Application. 
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Response to Comments on Beneficial Use Determination 
 
Application for Reuse of Atlas Tack Demolition Debris at 
 

Crapo Hill Landfill 
 

With regard to other potential contaminants of concern, dibenzofurans were analyzed as 
part of the semivolatile organic compounds (SVOC) analyses. These are addressed in the 
Risk Characterization (see above). Additionally, the incomplete combustion of 
polychlorinated biphenyls (PCBs) in the smokestack as a possible source of dioxins in the 
crushed brick and concrete was evaluated. According to the EPA (24 April 2007 
teleconference), per the site history, no PCBs are known to have been burned in the stack. 
No history of burning of PCBs at the site has ever been recorded. In 1987, an 
underground storage tank removal was conducted, and no PCBs were found in the 
residual oil. Some of the hydraulic oils found in drums on–site had PCBs, but none of 
these were ever burned. Therefore, it is reasonable not to expect dioxins to be associated 
with the stack material. Extractable organics have been adequately addressed through 
testing for individual polynuclear aromatic hydrocarbons (PAH) compounds. Finally, 
asbestos abatement occurred throughout the subject structures prior to commencement of 
demolition activities. The abatement was carried out by a Licensed Abatement Contractor 
(Charter Environmental, Inc.), and wipe testing conducted post-abatement showed no 
detectable concentrations of asbestos remaining. Therefore, it was concluded that residual 
asbestos is not present in the material which is the subject of this BUD application.  

With regard to sampling of fines, the following is a description of the sampling effort 
employed to collect and analyze the samples of the crushed concrete generated from the 
demolition process. Five samples were collected and analyzed from the stockpile of 
crushed brick and concrete. The stockpile was separated into three equal portions and a 
5-point composite sample was collected from each portion and homogenized into a bowl. 
The resulting 8-ounce sample was analyzed for the following: 

� Metals: Copper, Zinc, Lead, Arsenic 
� PAHs 
� PCBs 
� Cyanide 

At each sampling location, the sample was retrieved by digging into the pile 
approximately 12 inches. There was no attempt to isolate fines or larger pieces of 
aggregate. The resulting sample was to be as representative as possible of the overall 
composition of the pile. 

During the EPA sampling event of 1 June 2006 at Atlas Tack, pile samples were 
collected as composites and a new sampling scoop was used at each new composite 
sampling location. For example, one dedicated scoop was used to collect five grab 
samples (e.g., PILE1A1, PILE1A2, PILE1A3, PILE1A4, and PILE1A5) which were 
homogenized/mixed together on-site into one composite sample (i.e., PILE1A). The 
composite samples were placed into certified pre-cleaned, 4-ounce amber glass jars, place 
on ice in an ice chest and transported to the EPA New England Regional Laboratory in 
North Chelmsford, Massachusetts for Base/Neutral and Acid Extractables (BNA) 
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Response to Comments on Beneficial Use Determination 
 
Application for Reuse of Atlas Tack Demolition Debris at 
 

Crapo Hill Landfill 
 

analyses, which includes PAHs. The maximum holding time for BNA samples of 14 days 
was met. All sampling, sample preservation, and shipping procedures followed the 
EPA Office of Environmental Management and Evaluation Standard Operating 
Procedure (SOP) entitled, Standard Operating Procedure for Soil, Sediment, and Solid 
Waste Sampling (EIASOP_SOILSAMPLING, February 13, 2004). 

Toxicity Characteristic Leaching Procedure lead sampling was performed by WESTON 
as outlined in the Response to the 13 April 2007 Comment No. 1, above. 

Comment No. 3: The Proposal Does Not Protect Human Health. The ultimate 
question is whether this BUD can adequately protect against the risk to human 
health posed by fugitive emissions generated by a constant stream of truck traffic 
running over road base that is contaminated by hazardous materials. Even 
assuming complete information on the nature and severity of contamination, 
together with a full demonstration of acceptable risk, the Provisional Approval must 
impose a detailed set of control measures, a well defined performance standard and 
a reliable mechanism for enforcement of its conditions. For example, required 
operating procedures should probably include the full complement of BMPs, 
notably, water trucks to suppress road dust, wheel wash stations to minimize 
tracking of contaminated materials on public roadways, and street sweeping by 
appropriate methods to pickup mud and dust deposits. In terms of performance, we 
suggest a no-visible-emission standard at the Landfill, as well as no-visible- 
accumulation standard on the surface of public roadways entering and exiting the 
Landfill. For enforcement purposes, we suggest that the receiving facility must be 
brought into the permitting process, so that compliance with all BUD provisions 
(including the 5-year limitation on reuse) is the direct obligation of the Landfill. For 
the reasons set forth above, we respectfully request that the Department decline to 
issue this BUD. 

Response No. 3: The proposed reuse has been changed from reuse of the subject material 
in haul roads to reuse as daily cover. Additionally, a Method 3 Risk Characterization for 
the newly proposed reuse has shown a condition of NSR to have been achieved. See 
Responses to Comment Nos. 1 and 2 above for details on the Risk Characterization. 
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Response to Comments on Beneficial Use Determination 
 
Application for Reuse of Atlas Tack Demolition Debris at 
 

Crapo Hill Landfill 
 

Comments from Dartmouth Board of Health, Dated 2 May 2007 

Comment No. 1: In reviewing the application the environmental and public health 
risk associated with carbazole, dibenzofuran compounds, and copper that do not 
have upper concentration limits (UCLs), must be evaluated and explained.  

Response No. 1: The proposed reuse has been changed from reuse in haul roads 
to reuse as daily cover at the landfill. This proposed reuse has been incorporated 
into a Method 3 Human Health Risk Characterization, conducted in accordance with 
the MCP 310 CMR 40.0900 and with the MassDEP’s Disposal Site Risk 
Characterization Guidance (MassDEP, 1995, and subsequent revisions). Results of the 
Risk Characterization show a condition of NSR for both carcinogenic and 
non-carcinogenic risks for both a child resident/trespasser (HI = 0.4; ILCR = 6 x 10-7) 
and a landfill worker (HI = 0.4; ILCR = 5 X 10-7) across all pathways and contaminants 
of concern, including carbazole, copper, and dibenzofuran, assuming a future reuse of the 
material as daily cover. The Method 3 Risk Characterization is included as Appendix B 
of the Bud Application. 

With regard to other potential contaminants of concern, carbazole and dibenzofurans 
were analyzed as part of the SVOC analyses. These analytes were then incorporated into 
the Method 3 Risk Characterization (see above). All available analytical data from the 
stockpiled material has been incorporated into the Risk Characterization.  

Comment No. 2: We have received comments from other parties raising a concern 
as the asbestos component of the material. We are aware the protocol for building 
demolition likely addressed this issue, but request a determination of the asbestos 
component of the material.  

Response No. 2: Asbestos abatement occurred throughout the subject structures 
prior to commencement of demolition activities. The abatement was carried out by a 
Licensed Abatement Contractor (Charter Environmental, Inc.), 
conducted post-abatement showed no detectable concentrations of asbestos. Therefore, it 

and wipe testing 

was concluded that residual asbestos is not present in the material which is the subject of 
this BUD Application. 

Comment No. 3: Should the above answers indicate the reuse is acceptable we 
recommend that the use on this site be restricted to a component of landfill daily 
cover material. The primary concern with air borne dust exposure is exacerbated by 
heavy truck traffic on the landfill roadways. The presence of any air borne dust on 
the site would then immediately cause concern. Maintaining appropriate moisture 
content of road surfaces to avoid wind blown dust is difficult given that too much 
moisture quickly becomes a detriment to travel on the steep roadways. Constant 
truck traffic on roadways would track some material off of the lined landfill area. 
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Response to Comments on Beneficial Use Determination 
 
Application for Reuse of Atlas Tack Demolition Debris at 
 

Crapo Hill Landfill 
 

Response No. 3: The proposed reuse scenario has been changed from reuse of the subject 
material on haul roads to reuse as daily cover. 

Comment No. 4: Should this reuse be allowed, the proposed engineering controls 
must be strictly monitored and maintained and we ask that: 

�	 	 Conditions include the requirement that the operators notify the 
Dartmouth Board of Health within 12 hours should any complaints arise.  

�	 	 The use of this material as interim daily cover be restricted to the wet 
weather periods and appropriate dust control measures be implemented 
at all times to prevent any airborne dust.  

�	 	 Require that stockpiles must be covered with Posi-Shell within 12 hours 
of arrival on site. As stockpiles are excavated for use the active face must 
be maintained to prevent wind blown dust. 

Response No. 4: As stated in the response to Comment No. 3 above, the reuse scenario 
has been altered. However, provisions for minimizing dust generation have been agreed 
to by the facility and incorporated into the planned reuse. These provisions include the 
use of appropriate dust control measures, which were already described in the initial 
application, as well as the use of Posi-Shell on the stockpiled material within 12 hours of 
its arrival on-site. In a 23 May 2007 telephone conversation between Wendy Henderson 
of the Dartmouth Board of Health and Hank Vanlaarhoven, a representative of Crapo Hill 
Landfill, Wendy indicated that for the new proposed reuse of the material as daily cover, 
the wet-weather provision described in the bulleted items above need not be adhered to. 
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